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RICE AS A SUBSTITUTE CEREAL IN THE MANUFAC¬ 
TURE OF SOY SAUCE 

By F M Yenko 
Of the Lxsnar Company, Manila 
and 

Ltrz Baenb 

Of the Bureau of Science , Manila 

Soy sauce is a salty liquid of dark-brown color made bv 
fermentation of soy beans and a starchy component. 

Recently we carried out experiments on the manufacture of 
soy sauce and found that nee could be used successfully as the 
starchy material necessary for making the sauce 

Soy sauce is widely used as a condiment in Japan, China, 
Java, the Philippines, and other countries. It is the base of 
the well-known Worcestershire sauce. 

The Chinese method of soy-sauce manufacture 1 is used in the 
Philippines The beans are soaked in water, cooked, drained, 
and mixed with flour The mixture is spread on trays and 
left exposed for the spontaneous growth of molds. Aspergillus 
mger and Aspergillm oryzac usually grow together in this 
mixture After the molds have grown for about a week, the 
whole mass is placed in 25 per cent salt solution contained in 
earthen jars and exposed to th« sun for 2 to 3 months. The 
first drawings are made after this period. 

The Japanese use roasted barley or roasted whole wheat in¬ 
stead of flour in making soy sauce. 


SfilOl 


1 Groff, E. EL, Philip Joura. Sci 15 (1919) 807. 
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EXPERIMENTAL PROCEDURE 

In our experiments \W*followed the Japanese method 3 for 
making soy sauce Rice being the most abundant cereal in 
the Philippines, it was tried in place of wheat or barley. The 
beans (100 parts by weight) were soaked in running water 
for 24 hours Continuous change of water is essential to pre¬ 
vent souring of the liquid and the fermentation of the material 
due to bacteria which are on the beans in the form of spores 
The soy beans were cooked in an autoclave until they could 
be easily crushed between the fingers They were then drained 
and allowed to cool The rice (70 parts by weight) was roasted 
to a brown color, reduced to a coarse powder, allowed to cool, 
and inoculated with spores of Aspergillus oryzae. The inocu¬ 
lated rice powder was mixed with the beans so that every bean 
was coated with it. The mixture was placed in shallow trays 
and piled about 3 centimeters deep At the end of about 18 
hours it was stirred to break up the beans that were bound 
together by the mycelia of the mold Heat is generated during 
the fermentation, and thorough stirring is necessary to adrate 
and cool the mixture Since the presence of moisture and the 
lack of oxygen favor the development of mucors and bacteria 
which are detrimental to the flavor of the sauce, excessive heat 
should be avoided because this condition increases moisture 
condensation 

The mass was left undisturbed for a period of 7 hours, then 
stirred a second time Again the mixture was incubated for 
12 to 14 hours, after which it became coated with the yellow 
spores of the mold It was allowed to mature for another 24 
to 30 hours At the end of this period the mass, which could 
be lifted as an entire block, was disintegrated and transferred 
into brine (95 parts salt by weight in 180 parts water by 
volume) 

For every 4 liters of the resulting mixture, 10 grams of 
yeast was added and allowed to ferment for 3 months with 
occasional stirring The sauce was extracted by pressing the 
mass and filtering the liquid 

RESULTS 

After a fermentation period of one month the sauce was 
found to contain 5.3 per cent protein by analysis At the end 
of 3 months the protein was 7.5 per cent 

■Church, Margaret B US. Dept of Agriculture Dept. Bull No 1152 
(1923) 1. 
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The sauce obtained was a very dark-brown clear liquid. Its 
taste and flavor was similar to that of the best quality of 
Japanese soy sauce. 

The Pure Food and Drugs Act requires a minimum of 4.5 
per cent protein for this kind of sauce. One month of fer¬ 
mentation is sufficient to give a product that meets this speci¬ 
fication A new brine may be added to the residue and allowed 
to ferment for about 2 months to get a second sauce. 

SUMMARY 

Kice was found to be a good substitute for wheat flour or 
barley in the manufacture of soy sauce. 

Sauce obtained after a month of fermentation contained 5.3 
per cent protein, and that after S months, 7 5 per cent. These 
results meet the requirements of the Pure Food and Drugs Act 

The quality of soy sauce prepared by this method compares 
favorably with the best brands of Japanese soy sauce. 




NOTES ON NATURAL DYES FROM IPIL, NARRA, AND 
TASQILE SAWDUST 

By F. Agcaoili, M. Aide, and R. J. Cochico 
Of the Bureau of Sctence y Manila 

Sawdust, found m abundance in lumber mills, is generally 
used for packing. To find other uses for thio byproduct, studies 
have been conducted on the extraction of its coloring matter 
for *use in the dyeing of cotton, for which synthetic dyes im¬ 
ported from abroad are usually used. The sawdust of ipil 
(Intsia bijuga), tafilnJe ( Shorea polysperma) , and narra ( Piero - 
carpus indicus Willd.) has been included in this investigation 
The results are given m this paper 

METHODS OF EXTRACTION 

Various methods of extracting the coloring matter from the 
sawdust of these woods have been tried; among these the fol¬ 
lowing three were selected as the simplest. The coloring mat¬ 
ter obtained includes resins and tannic acid. 

Method 1 .—The sawdust is extracted by boiling under or¬ 
dinary pressure with a 1 per cent acetic-acid solution for 3 
to 4 hours. The decoction is filtered and evaporated to dryness 
The extract is ground into a powder. 

Method 2. —The sawdust is extracted by boiling with a 1 per 
cent sodium hydroxide solution under ordinary pressure for 
3 to 4 hours The decoction is filtered and evaporated to dry¬ 
ness. The extract obtained is ground into a powder. 

Method $ —The sawdust is boiled in ordinary water for 6 
hours at ordinary pressure. The decoction is then filtered and 
evaporated to dryness. The extract is ground into a powder 
form. This method of extraction is the simplest 

All three methods were applied to ipil, narra, and tangile 
sawdust. Method 3 was found the most applicable, and hence 
was adopted in this work Tangile sawdust, however, when 
very dry and old, is better extracted by the use of method 2 
From 7 to 12 per cent solid extract, based on the air-dried 
sawdust, is obtained with these methods. 
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PROPERTIES OP THE EXTRACT 

Ipil sawdust extract .—Ipil sawdust extract iB dark brown in 
the powdered form and reddish-brown in water solution. The 
addition of hydrochloric acid renders it yellowish brown, and 
sulphuric acid gelatinous light brown. In an. alkaline solution 
it becomes dark brown. 

Narra sawdust extract _The narra sawdust extract is black¬ 

ish brown in powdered form and dark yellowish brown in 
water solution. With hydrochloric acid the color produced is 
light yellowish brown, and with sulphuric acid it is somewhat 
darker. The addition of 10 per cent sodium hydroxide solu¬ 
tion to its water solution gives it a bluish-green fluorescence 

Tangile sawdust extract. —In powdered form the tangile 
sawdust extract is brown, and m a water solution it is light 
brown The addition of hydrochloric or sulphuric acid to the 
water solution renders it yellowish brown, and the addition 
of sodium hydroxide, dark brown. 

PRELIMINARY TREATMENT OP COTTON 

Raw cotton goods contain waxes, serecins, oils, and other 
impurities, which must be removed before the cotton goods 
are dyed, if good penetration and level dyeing is to be ob¬ 
tained 

The cotton is scoured or boiled in a bath containing 10 
per cent sodium carbonate (2 per cent sodium hydroxide can 
be used also) on the weight of the material. The goods are 
worked in this bath for 2 hours or left overnight m the above 
solution after thorough wetting with water. It is then rinsed 
well with water and hydroextracted. 

METHODS OP DYEING 

Different methods of dyeing cotton with the extracts ob¬ 
tained were tried. All of them produced good results, varying 
only with regard to fastness. The following methods are those 
that yielded favorable fastness properties. 

METHOD 1 

Mordanting . 1 —Before being dyed, the scoured cotton is mor¬ 
danted as follows: The cotton is gradually heated in a bath 
containing 4 per cent potash alum and 1 per cent sodium 

‘ Furry, Margaret S., and Besa M. Viemont, Home Dyeing with Natural 
Dy«». U. S. Dept. Agr. Misc. Publ. No. 2S0 (1936). 
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carbonate (on the weight of the material) and boiled for 1 hour. 
Then it is cooled and allowed to stand in the bath overnight. 

Dyemg .—The mordanted cotton is immersed in a dye bath 
containing 10 per cent of the sawdust extract ( 1:20 liquor) 
and worked for 1 hour at the boiling point Then 40 per 
cent sodium chloride (Glauber’s salt can be used instead if 
desired) are gradually added to exhaust the bath, and the 
material is soaped, rinsed, and hydroextracted. 

After treatment —To improve fastness, the dyed material 
should be after-treated. Two after treatments were used in 
this experiment 

(a) After treatment v>dh topper sulphate —A warm bath 
containing 1 per cent copper sulphate is prepared, and the 
dyed cotton immersed m it and allowed to stand till the bath 
cools. Then it is rinsed and hydroextracted 

(&) Potassium-dichromate after treatment —The dyed cotton 
is immersed in a warm bath containing 2 per cent potassium 
dichromate and 1 per cent acetic acid, and worked in the bath 
till cool Then it is soaped, rinsed, and hydroextracted 
This method gives a very good fastness to cotton dyed with 
lpil sawdust extract 


METHOD 2 

Mordanting .—Same as in method 1. 

Dyeing .—The mordanted goods are placed m a dye bath 
containing 10 per cent of the sawdust extract, 0 5 per cent 
potassium dichromate, and 0 1 per cent acetic acid, worked for 
1 hour in the bath, and 40 per cent of sodium chloride grad¬ 
ually addod to exhaust the bath Then the material is soaped, 
rinsed, and hydroextracted. 

After treatment .—The dyed material is placed in a warm 
bath containing 2 per cent copper sulphate and allowed to 
cool. Then it is soaped, rinsed, and hydroextracted, 

Narra-sawdust extract gives a fair fastness to cotton, by 
this method of dyeing. 


METHOD 8 

Mordanting .—The scoured yam is placed m a bath con¬ 
taining 1 per cent ferric chloride on the weight of the 
xuatenal for 1 hour at the boiling point. A 1:20 liquor is used. 
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Dyeing .—The treated yarn is dyed in a dye bath containing 
10 per cent of the sawdust extract (more is required for 
tangile sawdust extract) and worked for about 1 hour at the 
boiling point. Then it is soaped, rinsed, and hydroextracted. 

After treatment .—The after treatment of the dyed cotton 
with 1 per cent potassium dichromate is especially adapted 
to the dyeing of cotton with tangile-sawdust extract. 

The colors obtained from the above methods were different 
shades of brown. The ipil-sawdust extract gave dark-brown 
colors, the narra-sawdust extract yellowish-brown or khaki 
shades, and the tafigile-sawdust extract, light shades of brown, 
and grayish brown with method 3. 

FASTNESS PROPERTIES 

The fastness properties of cotton dyed with the extract of 
ipil, narra, and tangile sawdust have been tested and found 
to be fair. The colors will last as long as the material. 

Table 1 shows the fastness properties of the dyed cotton 
The fastness is graded by the following numbers: 1—excel¬ 
lent, 2—very good, 3—good, 4—moderate, 6—poor 


TABLE 1 .—Fastness properties of cotton dyed with sawdust extracts 
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From Table 1 it appears that cotton goods may be satis¬ 
factorily dyed with extracts obtained from ipil, narra, and 
tafi&ile sawdust by the above-described methods. 



THE ILOKO SUBSTANTIVAL VOICE 


By Mower Vanoverbebgh 

Belgian Missionary, Sabangan, Mountain Province, Luzon 

The difficulty alluded to in connection with the possessivea 
occurs here also in the composition of sentences in which the 
object is a personal pronoun of the second series, and in 
which the verb has a possessive (the subj'ect) joined to it. 
The similarity or rather the absolute equality of both con¬ 


structions is a practical illustrati 
the construction of sentences 
Examples: 

aurdtenka 
surd tern 
surotennatayo 
sinurotdakayo 
stnurotyo tdd 
surdtendaka 
dUik surdten 
dinak surdten 
sadnnakam a surdten 
dinakay surdten 
eadnmi tdd a sxnurot 
sadnta a sxnurot idd 
didak surdten 
saandaka a sxnurot 
Hfinnda tdd a sxnurot 


on of what has been said about 
in the substantival voice. 1 

I follow you. 
follow him. 
he follows os. 
we followed yoo. 
you followed them, 
they follow you. 

I do not follow him. 
do not follow me. 
he does not follow u*. 
h* does not follow you. 
we did not follow them, 
we did not follow them, 
do not follow me 
they did not follow you. 
they did not follow them. 


I. T UK SUFFIX £)# 

A. THE SIMFUI SUFFIX 

I. Form of the present: the suffix en , Form of the past: 
the infix in. 

II. A. This is the most used of all prefixes, infixes, and suf¬ 
fixes of verbs in the substantival construction, and verbal 
stems that do not allow it are rather scarce. It is really the 

1 We refer the reader to the tab lei given under Poisessives, Anthropos 
28 (1933) 692-694, as the combinations and the metamorphoses of the pos- 
seflsives are exactly the same in both construct!ona. 
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one almost universal suffix for transitive verbs in the Iloko 
substantival voice. Examples: 


saganaem ft kandk 

tulddendak 

gtn&tanjgko t\ dso 

XSU ft tndlamx 

bin&utmo dagiti ubbinj 

sikd tx inardkupna 

sapxdcm f» napukawmo 

paticnyo t% sa6k 

txnunfyp&lda tx bilxnko 

dawatcnda ft Hbro 

lutotnmx tx tvndpuy 

pxnigvma tx papdl 

indutem ft natxnndg 

daytdy ft baedek 

antd ti urdyenda 

sited tx kxtden dagiti sanfiatix 

tuluyenyo ft sarita 

diak mardmxd tx mbagdm 

anftdyendakami 

tin&kawda ti katdinQ 


prepare my food 

imitate me 

I bought the dog 

that is what wo took. 

did you whip the children? 

it was you he embraced. 

look for what you lost. 

believe my words 

they obeyed my order 

they ask for the book 

we bake the bread 

he tore up the paper. 

pick up what fell down 

this is what I read 

for what do they wait? 

it is you at whom the foreigners look 

continue the story 

I did not do what you said 

they invite us 

they stole the goat. 


B This suffix is used especially: 

1 To form verbs meaning * to consider, use, and the like, 
something for what the stem implies Examples* 


tmbagfnyo tt ddkes 
pvntdsenda ft naalds 
takrotemm ft dsoyo 
basBxtdm daytdy 
Itnain^fco nt gayyemko 
stfifipetenda dagiti ubbln$ 

mdk tx txndyagda 
csin tx apodm 

xmnaondmx m Ana 
tnaudtdndak 
dinak adipnen 
dayden ft baldy nt dma 


amxandnen tx lamxsdanko 


you consider the bad as good 
they consider the ugly as beautiful, 
we consider vour dog as timid 
Ho you consider this as little 7 
I considered my friend as clever 
they consider the children as vir¬ 
tuous 

me they considered as tall 
who is your master 7 (literally 
whom have you as master 7 ) 

Ann was our elder sister 
I am their younger brother 
do not use me as a servant, 
it is at the east of my father's bouse 
(literally my father's house has 
it at its east side) 
it is at the north of my table. 


Note 1. A strange construction occurs here* a kind of comparative 
formed with the verb in en, the stem of which is an adjective; the object 
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is compared with another term with which it is connected by the conjunction 
njem. Examples: 


adayodnmi H baldymt n$em ti td- 
lonyo 

hndwada ti agamanfida nTjem U ba¬ 
ldymt 

sayadtenda ti kabdyom nfiem ti ka- 
bdyok 

2. To form verbs meaning, 
like, something implied by the 
for instance Examples: 

badoem toy lupot 
exnapinda 

pandihnfidnda ti inab/lda 

kaw&rcnyo toy landok 
bunenfi/rida hand 

man/) ti pagdyem xti tdlonmo 

bagasrnmmto daytd pisos 
pminggdlna ft boSkna 


wo consider our house as farther 
than your rice field, 
they thought their granary larger 
than our house. 

they consider your horse as better 
than mine. 

to make, to obtain, and the 
stem, from a certain material, 

make a coat out of this cloth, 
they made trousers out of it 
they make a saga out of what they 
wove 

work this iron into a chain 
they say they will work it into a 
cutlass 

how much nee do you get from your 
rice field? 

we shall give rice for that peso 
she did up her hair in a chignon. 


3 With the cardinal numbers of tens, hundreds, and so on, 
and the names of coins, and the like, to form verbs meaning: 


to complete a number, a sum, 
units, or the like Examples: 

tangapulo/m dagxti walo a afptn/J 
dua pulodm ti safigapulo ket talld n7ja 

tndlam 

pisSsenmt 

talapi/nda pay ti dud a pcstta 


for example, that lacks some 

increase the eight centavos to ten. 
increase to twenty the thirteen you 
took 

we make it a peso, 
let them increase first the forty cen¬ 
tavos to fiftv 


4 With the names of the parts of the body, to form verbs 
meaning- to use a member of the body for a certain work; in 
this case, the first open syllable of the stem together with the 
next consonant if there is any, has to be reduplicated. Ex¬ 
amples : 


ramramdyenda ti agpidut 
tm-tmdcnmt ti agkdli 
matmatadntayo tt agsukat 
taktakdenyo daytd 


they pick it up with their fingers, 
we dig with our hands, 
let us measure it by sight, 
do it with your feet. 
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B. COMBINATIONS 


I. All these combinations form their past in the same way 
as the simple suffix en, by changing the suffix en into the 
infix tn. 

II. The following are the most noteworthy combinations: 

1. With the prefix tagi, indicating property or possession, 
consequently the combination generally means: to consider 
something as having a certain quality Examples: 


tagxpatgenda t\ ta6k 

fagibaatttenda 

ta gialaadnmt ti agkastd 

tagidakadnmi daytd 
taqihaiveeenna ti gdrxt 
taqikaweatnmx dagttA tdo 

txnagutayaatko daytd baldy 
tagidagaenenmi ti aqydn ditoy 
tagibantotcnyo daytoy a kdyo 
tinaqmdyonmo 
tayilakoi'nda ti bundng 

2 With the prefix kara, 
amples: 

karakuddotSnnak 
karapidutenrta tt bato 
karakugtdrenda ti dsomi 
kara pugadtenyo ti gdlat 


they prize my words, 
they consider it as small, 
we consider acting that way as un¬ 
becoming 

we consider that as bad. 
she likes stnped cloth for a dress 
we esteem those men very much (as 
much as our clothes) 

I considered that house as nice 
we think it hard to stay here, 
you consider this wood as heavy 
you used it a long time 
they sell cutlasses 

indicating repeated action Ex- 

he nips me continually 
he picks up stones continually 
they kick our dog continually 
you sn.ip the band continually 


3. With the prefix sag of distributives. Examples: 


atnagdndudna xdd nga inbdon 
ainagpipitd 
BtnagRan7jkaraii§kdy 
tagpamitldcm xdd 
tagpaminpatcndatayo a pakandn 
saghlxma^nda xdd a bauten 

Note 2 Some other combinations 
tafnjkanaigem daytd hlpot 

kaiddafnvak 
pakxnakmenna daytd 
tantyaxltfinda tt kaardbamx 
hppiitt m 


he sent them two by two 

seven by seven 

piece by piece (of meat) 

(give) them each three times 
they feed us each four times 
they whip them five by five. 

and forms Examples* 
cut this cloth into pieces (of a cer¬ 
tain width) 
he down with me 
he thinks that 

they have our neighbors as guests 
clap it. 


2 THE SUFFIX AN 

I. Form of the present: the suffix an; Form of the paBt: 
the infix in and the suffix an. 
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II. A. This is also a much used suffix of the substantival 
voice, and it generally indicates that something is put, made, 
or placed, in something, or taken off, or out, from something; 
this suffix really implies the notion of the locative or ablative. 
For example, sagddenna ti tdpok means: he sweeps the dust (a 
simple action) ; sag&danrui ti stlid means; he sweeps the room 
(an action in the room) ; sursurodm: learn it; sursurodm: 
teach him; takdwek: I steal it; takdwak: I rob him; sinikapko: 
I considered him as astute; smikdpak: I fooled him. 

We have seen some practical uses of this suffix in con¬ 
nection with substantives 2 and in connection with substantives 
with verbal notions,® where the truth of the above statement 
has been amply proved But to further illustrate it we Rhall 
give below some of the most common uses of this verbal 
suffix an However, the universally correct discrimination be¬ 
tween the suffixes en and an has to be learned by use Ex¬ 
amples : 


puoranna ti kdyo 
abdnfianda ti baldy 
ttukafdm ti badom 
xnayabanmt xdd 
ramandntayo 
artusam ti kadatm&wna 
rsu ti kahkrtgumunyo 
dika tarigagdyan ft asdtva ti pddam 
a tdo 

dika aguman ft eadnmo a kdkua 
mrandgdsanda 
bay-dm daytd 
tawdram daytd mandk 
bantdyanyo dagiti anruikyo 
xndenddnyo ft baldkadna 
tambutam ft nadaddebno 
bayddanna ti dtanfina 
ballwam ta ddkes 


he burns the wood. 

they rent a house 

change your coat 

we called them. 

let us taste it. 

bear with his customs 

that is what you desire. 

do not covet your neighbor’s wife. 

do not covet your neighbor’s goods 
they injured it 
leave that 

bargain for that chicken 
watch your children 
heed his advice 

make good for what you spoiled 
he pays his debts 
do it again as it is bad 


B. The suffix an forms verbs meaning: 

1. To place what the stem implies into, on, over, and so forth, 
something. Examples: 


kalubdm ti bdnfya 
asin&nda ti kdme 
dinanum&nmi ti drak 
iandanda dagiti eapdto « 
dapodnyo ft rugit 
ttinupdtanna it punjcm 


cover the pot, 

they salt the meat. 

we added water to the wine. 

they oil the shoes. 

strew ashes over the dirt. 

He covered the pillow with a pillow¬ 
case. 


Anthropos 26 (1931) 472, 474. 

Iloko adjectival voice Philip Joum Sci 69 (1939) 223 
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atapdntayo tx lamisdan 
ti andJcna tx kinawesdk 
gatdsam ti kapi 
lansdam dagiti laddvmn 
tinahupdnda tx bddoda 
tapxdm ti bito 

dikam apdgan ti gawtd no agma- 
mdkami 

pagdyanda tx tdlonda 
tayumanmxnto 

kapdeanyo daytd ban^kdgyo 

balatdnfianda 

ft lodm tx billit 

appan&m 

rikpdm ti rodnfjam 


let us wedge the table, 
his child was the one I clothed, 
add milk to the coffee, 
nail the pictures, 
they patched their coat, 
put a stone over the pit. 
we do not sprinkle lime over tha 
betel when we chew, 
they sow nee in their nee field, 
we shall sow indigo in it. 
sow cotton m that field of youn 
they sow green gram in it. 
ensnare the bird 
bait it 

close the door 


2. To do something in, on, or at a certain place, for, in behalf 
of, and so on, somebody Examples* 


raepdm ti tdlonmo 
kusJcusam tx lamisdan 
sapUdam dagxtx alikdmen 
asin ti apdlan dagitd 
awdn ti txnakdwak 
karardganmi tx kataUkmi 
dawdtakto ti gayyimko 
lukatdm ni ina 
ainakxtdnmt ti lakdy 
kxddaydm dagitdy 
laydtanda tx dso 
pxnayapdyandak 
patitam no dnmatdnfi 

at bngdm dagiti mdla 
uprdm dagitd 
warisanmx tdd 
tulofTqam tx kaarSbam 
pxnulotdk fi agbugedt 
ktnaridnva ti gayydmna 

3. To augment, to diminish or 

pinutdlanda ti tulisdn 
silpodnyo ti adigx 
nay&nanyo pay 
degdegdnna tx gurana 
kartibam ti Idpot 
k way dm tx danumna 
linukdsanda 
IvJcatdm ti tdwa 
pukisam 

kay&sanda tx kawdyan 


transplant rice in your rice field, 
scrape the table 
dust the furniture, 
whom do these envy* 

I robbed nobody 
we pray to our advocate 
I shall ask my friend 
open for my mother 
we testified for the old man 
wink ut these 
they threaten the dog 
they beckoned me 

ring the bells for him when he ar¬ 
rives 

water the plants 

wet those. 

we besprinkle them 

help your neighbor 

1 anointed the dying. 

he made his fnend promise 

the like, something Examples: 

they beheaded the robber 

joint another piece to the post 

you still augment it. 

it inflames his hate 

cut off a part of the cloth 

diminish its water 

they uncovered it 

open the window 

cut his hair 

they strip bamboo 
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4 To earn something by what the stem implies Examples: 


txnaldnak ti dvA a bum&y 

aalapi ft dxnaitanna 
marv6 tt tinibbidnyo 
dtnvnfiodnmt ti may ad a baldy 


I earned two jars by working the 
rice fields 

she earned fifty centavos by sewing 
how much did you earn by spinning* 
we earned a house by raising ani¬ 
mals. 


5 To pay or offer a number of pesos and so on, for some¬ 
thing. Examples: 


manodnda tx bagdako 
ptnxtodnmt a aalapi 
mxnanodnyo tt kabdyona 
txnallodnna a pisog 
Ixma&ntayo 
pxaoaanda 


how much do they offer for my rice* 

we paid fifty centavos 

how much did you pay for his horsaf 

he paid three pesos 

let us offer five for it. 

they offer a peso for it 


Note 3 The suffix an is sometimes combined with the infix an Ex¬ 
ample 


banetbetdnna dnytd 


he strikes that one with force 


3 THE PREFIX 7 


A THE SIMPLE PREFIX 

I Form of the present* the prefix ? f form of the past* the 
prefix m 4 

II A This prefix is used extensively in substantival con¬ 
structions, and because it nearly always remains, whatever 
prefix or suffix is joined to its stem, and has besides an ex¬ 
treme versatility of meaning, this prefix has a kind of ubi¬ 
quitous character and is perhaps the most common of all 
prefixes, infixes, and suffixes used in Iloko 

The prefix i generally indicates that something is used to 
perform the action implied by the stem; it is a real instrumental 
prefix For example gatdngenna ti dso means: he buys the 
dog, igdtangna h salapi moans* he pays half a peso (literally 
he buys with half a peso); mkpdm' close it (the opening), 
inkcpma . close with it (with the frame of boards) ; lukatdm 
open it (the opening) ; ilukdtmo * open with it (with the frame) , 
surdtenna ti pabldak means: he writes a notice; surdtanna ti 
papdl means: he writes on paper; isuratna ti kondk means* he 
writes what I say. 

However, the universally correct discrimination between the 
suffixes en and an and the prefix i has to be learned by use; for 


Anthropos, Notes on Iloko 23 (1928) 1038, 1039 
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example: kabilen means: to beat; ikdbil means: to place. 
Examples: 


daytSy ti \n*aiiQpitda 
antd tx t npatdy *4 am dm 
ikarik kenkd 
yupermo ti kdpa t 
tnydlisda ti bdnjfta 
idurdn ni gayyemko 
id&watnak hen apdm 
dpay nga inlcmmtn$yo 
yulogmo tti sad tt tldko 
tdtssSda ti atmtenda 
xkastdymo 

tnydrigna kenkudna 
ikdhda ti piim a natdy 
xpulanfiyo ti binulodyo 
uniblim ta tndlam 
t turedmo 

yapJdgda tt tkamen 
xsrrrehtayo ti pdgay 


this is what they brought home, 
of what did your father die^ 

I promise you. 

dip the cotton in water 

they moved the pot. 

my friend pushes him. 

intercede for me with your master 

why did you hide it? 

translate it into Iloko 

they put down what they carry 

do it so. 

he compared it with him 
they bury the dead cat 
return what you borrowed 
bring back what you took 
stand it 

they spread the mat 
let us put the nee inside 


B The prefix i is used especially with names of places, to 
form verbs meaning:: to bring, to carry and so on, something 
into, on, or the like, the place indicated by the stem Examples- 


trudrmo dagitdy 

yundgda dagitd 

tditdymo 

tdi&yrm 

yastddgmx 

xnyadaydyo 

ivqdtom ta magaio-dtko 
ibabdda pay 
tnya butrtix 


put these outside 

they nut those inside 

put it here 

he puts it there. 

we put it near 

you put it far away 

lift it up so that I can reach it 

they still lower it. 

we put it in the hole. 


B COMBINATIONS 

I. Adjectival: The prefix i may be ioined to almost any ad¬ 
jectival prefix, in which case the whole combination remains 
adjectival, and the different forms of the simple adjectival prefix 
are used in these combinations. The prefix i adds to the ad¬ 
jectival prefixes its own instrumental meaning 
1. The prefix agi (past: nagi). Examples: 

agisdpulka no aur&n look for some if there is none 

at dk ti agxsdrat I shall write it down 

nagib&lcthamt we took revenge, 

inkayo agibildg iti pdgay go and sun the rice. 

agibtdnS he relieves his bowels 

dikayo agilundd do not curse 
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nagirudrda i ti pdgay 
agtpagnd tti nuditp 
pagiwarndk 

*adin tt pagiblenfidn ti ubinp 

agildsinka tti kay&tmo 
managikart iijjem awdn ti itSdna 

amd ti pagi8afi$pctdnna kadagitd 
ditoy 

napaldlo ti panagikdrona kadagiti 
basbasohia 

mtonand ft panagibafdmi 

2 The prefix agkai (past* 


they drew out rice. 

he brings a carabao around 

newspaper 

where does the boy relieve his 
bowels? 

put on one side whatever you like, 
he always promises but he gives 
nothing 

why docs he bring those here? 
he expiates his sms to excess 
when do we throw stones 7 


nagkai) Examples 


agkatpigis t% bddok 
agkaxward tt lupot 
agkai&aroftggdngat daqdi a spilt 
vapkaisarombirTfyit daqiti warn ah an 
aqkatdtsao tt b&npa 
aqkaitibkdl tt Inkdy 
nagkairegr6q ti bagasna 
agkxxtwdrxs dagxtx hukdl 
agkat&ubll ti vuratko 
amu U pagksndi&Roun tt b&nfya dxtoy 
tt kudrtok tit naqhnixarongganfidtan 
dxrqttx ddgum 

ma8(i?isd7i ti panaqkatregrdg tt bcu- 
gdsna 


my coat always get** tom 

the clothes lie around 

the pins he around 

the papers lie around 

pots ^tand all over the ground 

old men often stumble 

hifl rice spilt all around 

the seeds are scattered everywhere 

my letters come back repeatedly 

why do pots stand all around here 7 

the needles lay ah over my room 

his rice is often spilt 


Note 4 We have seen under the adjectival prefix ma how the prefix 
aqka gives the original term in ma something of an active meaning, the 
^ame happens with the prefix agkai it gives the original term in mat 
something of an active meaning, and besides includes the notion of plurality, 
while the prefix aqkarai includes that of repetition, and in this resembles 
the meaning of the reduplication of the first two syllables of the stem 
Examples 


matsubli ti ptrdk (the) money is brought back 

agkawubli ft jnrdk money comes back, several times, different money 
agkarauntbh tt ptrdk the money comes back, continually, the same money 
agaubltsubli tt ragddt the saw goes back and forth 


3 The prefix agkarai (past: nagkarai). Examples: 


agkaraxbdonfy daytd ublng 
nagkaraitedtdd ti h€§-6tna 

agkaraipugsdt ti tali 
agkarattubldk 
agkaraibaht tddda 


that child always breaks things 
his perspiration trickled down abun¬ 
dantly 

the rope snaps continually, 
he falls continually on his face 
they turn over repeatedly. 


seioi—z 
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agkaraibelMng xti bagda 
agkaraitntblida 
aghara ipatdy tx ailaw 
anm ti pagkaraikugtdran tx kabdyo 
sadin ti nagkararpvdutav.ua kadagxti 
bat6 

asin t% pagkaraituprdan ni lakdyko 
kaaand it panagkaratddnug tv apomx 


he always throws away rice 
they always return 
the light goes out continually 
why does the horse kick all the time? 
where did he continually pick up 
stones? 

on whom does my husband contin¬ 
ually spit? 

how docs our grandfather cuff all the 
time 7 


Note 5 The difference between aghara and agharai } whenever they are 
used with the same stem, consists chiefly herein aghara generally means 
that the subject suffers repeatedly the action indicated by the stem, agkarai 
generally means that the subject does repeatedly the action indicated by 
the stem For example 
agharakuddot he is nipped continually 
agkaraxhudddt he nips continually 


4 The prefix malcat (past vakai) Examples: 


dlah makattardy kenkudna ta na~ 
dagsen 

nakaipupokda xti adu unay nga tkdv 
xbu tx makargdwtd kenkudna 
diak makaipdn xti Burat 


I cannot run awav with it because it 
is heavy 

they caught many fish 
he it is who keeps him back 
I cannot carry the letter 


5. The prefix makapagi (past nakapagi), used very rarely 
Examples: 

makapagi*errekka can you put them inside* 

6 The prefix makipagi (past: nakipagi ), used very rarely 
Example * 

stdk ti vaktpagxrudr I helped bring them out. 

7. The prefixes mangi and mat will be studied later B 
II Substantival The prefix i is used especially in the fol¬ 
lowing combinations: 

1. The prefix t and the suffix an (past* in . . an) ; in this 
case there may be a double object in the nominative. This 
combination is used 

a. To indicate that something (first nominative on account 
of i) is done, made, and so on, for, in behalf of, somebody 
(second nominative on account of an) Examples: 

yaramida nnak tx baldy make me a house 

xngatdvfjandakayo ti bdwanfi we bought garlic for you. 

xsapulankanto tt nudn§ I shall look for a carabao for you 


The transitive prefix maitj and the prefix ma . 
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xdaitannaka tx bddo 
xnbayodnna ti kabtdtna 
xlutodndakayo ti xnapuy 
idawdtannak tx drak 
xsagddanna tx xnfidna 
xtabdsandakami ti bddo 
xsubalitam tx ok&m 
xnlakodnna tx gayydmko ft dud €$a 
deo 

xsaodm tx bagtrtx 
xkitdannak ti Itmd 


she will make you a coat, 
she pounded rice for her sister, 
we shall cook rice for you 
ask wine for me. 
she sweeps it for her friend 
they pattern out a coat for us. 
answer for the judge 
he sold two dogs for my fnend 

speak for yourself, 
look up five for me 


b To indicate that the action or object implied m the stem 


is the means one uses to pay 
the like 6 Examples: 

xdaitak tx utanfjko 
tnyabldnnn tt Htan§na 
tndxn^odk tt limd talapi 

xntal&nak tx pitot 

yabldk ken P4dro 
xnub\n$dk tdd a dud 


debt, to earn something, and 

I pay my debt sewing, 
she paid her debt weaving. 

I earned two pesos fifty by raising 
animals 

I earned a peso by working rice 
fields 

I earn it by weaving for Peter. 

I served both as a boy. 


2 The prefix tka (past- inka) In this complex prefix the 
prefix i pives the verb its notion of instrumentality, and the 
stem with the prefix ka gives it its instrument Examples: 


xnkatlgttdna ti kxnastfifipdt 
xnkaubi€Gko toy lxddyko 

xkaldwana tx abut 
tnkalubbdnmo tx ubinfi 


he has always been virtuous 
this sorrow of mine dates from my 
childhood 

he widens the hole 
you joined the child to (the other 
one) 


3. The prefix ika and the suffix an (past: inka . . an) In 

this combination the prefix i gives the verb its notion of instru¬ 
mentality, and the stem with the combination ka an gives 
it its instrument Examples: 

inkaubinSdnna tx nakigubdt he fought from childhood on 

xvkangdtanda ft bagida they chastised their bodies. 

ikarxgdtanda a bxrdken they do their utmost to find it. 

4. The prefix karat (past and present). This prefix indi¬ 
cates repeated action; the difference between the combination 
fcara . . en and the complex prefix karai is the same as that 
between the suffix en and the prefix i. Examples • 


Page 15 
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karaxkuddotnak he nips me continually. 

karaxsublida ti pdgay they always return the rice. 

Note 6, A The following combinations are used very rarely 

a The prefix itagi (past mtagx) In this combination the prefix tagi 
adds the notion of property or possession to the simple prefix t. Example* 


mtagxldyonna ti btdgko 

b The prefix ipaka (past xnpaka ) 
prefix derived from the prefix maka 


he preserved my life 

The prefix paka is the instrumental 
Examples 


xpakaondk kadakayd 
mpakaammdna xti gayySmna 
tnpakamaysdna ti agddal 

c The prefix ipnki (past inpaki ). 
prefix derived from the prefix maki 
ipaktddwatmo daytd kenkudna 


I foretell you. 
he imparted it to his friend 
he only thought of learning 
The prefix pakx is the instrumental 
Example 

ask that from him 


d The prefix t is used, although rarely, with some combinations indicating 
rivalry, reciprocity, and the like Example 


kayatna nqa xgasaxigdmt ti bidgna he likes to nek his life 


B The prefixes isanqa (past msavya ), isaiigax (past* xnsaltgax) and 
sangkai (past and present), having the notion of unity or concomitance 
combined with that of instrumentality, are of very rare occurrence and 
sometimes considered mconect Examples 


xnsangnpuorna kadakndda ti kdyo 
wring a bila nfyna 
isanqadurisko U kabsdtko 
xsa nqa bdiigonna 
xnsangaxbdonna tdd 
saiTdkaxtugotda ft bdlonda 


he burned wood with them. 

ho includes it in his account 

I also coax my brother 

he raises it also 

he sent them also 

they also take provisions with them 


4 THE PREFIX JP 4 


A THE SIMPLE PREFIX 


I. Form of the present* the prefix ipa; form of the past: 
the prefix inpa 

II This prefix indicates: 

1. Application, attribution, and the like Examples* 


i pakdnmo ti pdgay xti kabdyo 
xpadymo nfia aydt ta ytgmo 
awdn ti xnpadyna kanxdk 
tpatdkawda ti dso ken Judn 
ipaandkda kenkudna daytd ubinjft 
inpabdsolmx kenkudna tx pannakapu- 
Kaxvna 

xpapdnna a kastd 

inpabdofifimi kenkudna tx pxn&gdn 


feed rice to the horse 

please, bring it 

he gave me nothing 

they accuse J ohn of stealing the dog 

they consider that child as his 

we blamed him for its loss 

he supposes it to be so 
we blamed him for breaking the 
plates 
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tpatnummo ti drak 
aw An tt tpasdaona xti andkna 
tpapddotmi tt dtnenfidcng 
tnpadrabda dagxti nudng 

xpapihtna ti kay&tna 
tpagapoyo kantdk 


give (him) wine to drink, 
she cannot give her child the breast 
we heated the cooked vegetables 
they brought the carabaos to the pas¬ 
ture 

he insists on what he likes, 
do it m consideration of me 


2 The use made of something Examples- 


awart ti bat6 n$a ipapunfianna 
mpasupotda ti kallogdnfida, 
ipakudrtata dagitdy a bat.6 

tnpaaagaysdymi dagiti rdmxtymt 
ipadrakna tt danum 
ipakdtreyo tt datdr 
ipapaldnftkatayo ti batd 
inpapinggdvda ti buldnjjf tt saba 

3. The direction in which 
so on Examples* 


he has no stone to use as a pillow 
they used their hats for purses 
let us use these pebbles as if they 
were money 

we used our fingers for combs 
he uses water as if it were wine 
use the floor for a bed 
let us use the stone for a chair, 
they used banana leaves for plates 

something is put, brought, and 


ipaiabdwwo xtl lamtadan 
ipaamidvanrni dagttd 
'inpaKuhda tdd 
ipababdna ti labba 
tpavTf&toyo ft bumdy 
ipaddyada it nudiTft 
ivpatcvgvrfdmi tt ubin§ 
dakami tt ipaahagdtanda 
ipalaitdtayo daytd 
t npai(Jidda ti karrctdn 


put it on the table 
we carry those northward 
they put them in the corner 
he loweis the 1 basket 
hand up the jar 

they bring the carabao eastward 
wc placed the child in the middle, 
it is us they carry southward, 
let us carry that one westward 
they brought the cart near the edge 


Note 7 When the object has to be put in a certain direction with ref¬ 
erence to another object, the combination pakin en (past the prefix 

pmakiv) is used We have seen that the prefix ohm is followed by a glottal 
stop when the stem begins \uth a vowel, this prefix pakiti , which is derived 
from a km, follows the same rule 

The combination pakin en should really find its place under the 
verbs implying order or permission, but for the sake of convenience we 
place it here After all, the pTcfix rpa itself is only a combination of i 
and pa, and should find its place under the same heading as pakin 
en Examples 


pinaktnbabdda tt libro 
paktn-unegim 
paleinrabawdm tt txndpay 
pakxndaydemni ti bdka 
pxnaktnnftdtoda ti pan^dw 
pakmftfjatodimak 


they put the book beneath 

put it on the inside. 

put the bread above 

we put the cow at the east side 

they put the cogon the uppermost. 

he lifts me above the rest. 
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B. COMBINATIONS 


I. Adjectival: The complex prefix agtpa with the different 
forms of the simple prefix ag % occurs sometimes but rarely. 
Examples: 


nalainjf njfya agxpapdn 
agipataydbda tx tdpok 
nagiparudr kadagiti bdnjja 
au'dn tx pugxparuarko 

h dalan tx nagxpatayabdnna xti tdpok 
kaano ti panagtpadrabmo kadaku&da 


ho is very auspicious, 
they throw up dust 
he brought the pots outside. 

I have no means to bring them out¬ 
side 

he threw up dust m the road, 
when did you bring them to the pas¬ 
ture 7 


II. Substantival: The prefix ipa may be combined with other 
prefixes or suffixes, and the past form of ipa (tnpa) is retained 
in these combinations, which are all very seldom met with. 

1. The prefix ipatagi Examples: 

tpatagxldyonmo kanidk preserve it for me. 

2. The prefix ipasi Example: 


ipaeindnamda they offer it to be tasted 

3. The combination ipa . . an, with a double nominative 
Examples: 


xpakxtdavna komd xdd 
mpatagikudam 
tpaaydnnak ti kuydtko 


he should show it to them. 

you gave it to him as his property 

give me what I like 


5 THE PREFIX MA 


I. Form of the present: the prefix ma, form of the past: 
the prefix va 


II. All the prefixes and suffixes of the Iloko subtantival 
voice which may be combined with the adjectival prefix ma 
may also be combined with the substantival prefix ma; 
therefore we shall give examples of the use of this particular 
prefix later on 

III. This prefix indicates active possibility and, when used 
with the form of the past, indicates completion of the action. 
Examples: 


maardmtdko tx kondyo 
madditko ti bddom 
tnatanmdanna no kaydtyo 
malpdsmt no bigdt 
naddnonko ti Kabugaw 
natnumko dtntn tx droJcda 


I can do what you say. 

I can sew your coat, 
he can arrange it if you like, 
we shall finish it for tomorrow. 
I reached Kabugaw. 

I drank all their wine. 
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matuluymi xti nalakd we can continue it easily 

mand t% maldonna how much does it hold? 

valpdsmi we finished it 

nadditko I sewed it. 

Note 8. A The complex prefix masi or masm, explained under the ad¬ 
jectival prefix ma, may also occur with the substantival construction. Ex¬ 
ample 

masipudnko daytdy a tali I can buy this entire rope. 

B The difference between the adjectival piefixes maka, ma t and the sub¬ 
stantival prefix ma may best be illustrated in the following way 

a makaardmtdnk iti balay I can make a bouse (indeterminate) 
maaramidko ti balay I can make the house (determinate) 
maardmtd ti balay the (or, a) house is made (passive) 

b vnkaaramvdak iti baldy I made (finished making) a house (indeter¬ 
minate) . 

naardnndko it balay I made (finished making) the house (determinate) 
naaranud ti baldy the (or, a) house was made (passive) 

The adjectival prefix maka and the substantival prefix ma have both an 
active meaning (active possibility or completion of the action), the first 
being adjectival (indeterminate object), the second substantival (deter¬ 
minate object) The adjectival prefix ma represents the passive voice 

C The difference between an ordinary substantival prefix or suffix and 
one combined with ma, may best be illustrated in the following way 

daitek tx bddo I sou the coat 

madditko ti bddo I can sew the coat 

dindvtko ti bado I sewed the coat (finished or not) 

vadditko ti bddo I sewed the coat and finished it 

One may hear expits^ions like this 

dmditko n$em diak pay nadait 1 sewed at it but did not yet finish it 


a TTIK COMBINATION VI EN 


I Form of the present: the prefix pi or pin and the suffix 
i n, form of the past: the prefix ptm or pmm 

Note 9 A glottal catch follows the prefix in in whenever the stem begins 
with a vowel 


II. This combination is used with numbers to indicate how 
often something is done 7 Examples: 


pidudem ti agtardy 
diakto pxdu&en tv agb&zolen 
pimtlona ti nagddwaten 
pxn-tnnom6m 


run twice, run again 
I shall not sin again, 
he asked three times already 
do it six times. 


7 For the changes in prefix and number, see The Substantive An- 
thropos 26 (1931) 473. 
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III. The following combinations occur sometimes, although 
rarely: 

1. Adjectival: 

a. The complex prefix agpi or agpm, with the different 
forms of the simple prefix ag Examples: 


agpxtloka nga agbdyo 

agpxnsdntayo 

sadin ti nagjnnpatdnyo 

xntonano ti panaypinwalo m Ana 

b The complex prefix punn 
min) Examples: 


pound rice three times 

let ua work together 

where did you do it four times? 

when will Ann do it eight times’ 

or pumm (past: pimnu or pini- 


pumxdudka a pumidut 
pxmmin-%nn6vxkami 


pick things up twice 
we did it six times 


2. Substantival 

a The prefix ipi or ipm (past: wpz or tnpw) Examples 


ipxnpatmo a bahksen pronounce it four times 

xnpxnhmdda tifjra xnbagd they said it five times 

b. The prefix ihapi or ikapin (past: inkapi or mJcaptn) 
Examples: 

tkapxvpdtva a mapdv idtdy he goes there a fourth time 

inkapxn&idmna he did it a ninth time 

inkapxnpxtdda they did it a seventh time 


7 Tllir COMBINATION KA EX 


I Form of the present* the prefix ka and the suffix en; 
form of the past, the prefix kma 

II. This combination is used mostly with stems that imply 
the notion of quantity, time and so on, and forms verbs 
meaning: to augment, to retard, and so on Examples: 


kaadu4nna tx kandn 
kaatxddaydnyo daytd exnj&ddn 
kabayag4nda tx agpdtit 
kaladdxvenda tx manfi&n 
kaababaentayo ti tali 
kina&dpainx tx xmmdy 
hxnabassUda tx drak 
kxnabxitmo ft nagludlo 
kafxSindenna ti aydtna 

Icalutotm daytd 


he augments the food, 
lengthen that cord, 
they keep on ringing (the bells) 
they put off eating 
let us shorten the rope 
we came earlier than usual, 
they diminished the wine, 
you shortened your praying 
he augments his charity (literally 
he increases the value of his love) 
cook it well, thoroughly. 


8. THE COMBINATION KA . AN 


I. Form of the present: the prefix ka and the suffix an. 
form of the past: the prefix kina and the suffix an. 
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II. This combination is used with cardinal numbers to 
indicate to what number a lower one has to be increased s 
Examples: 

katloam make it three 

kaltmaannakayo he increases your number to five 

kinaatdmanda dagrti naugamit they caused those who earned them 

to be nine 

kaduapulodnmx t dd we increase their number to twenty 

ktnawalodnyo dagitl ubbiiig you increased the number of the 

children to eight 

Note 10 Sometimes the simple suffix an is used instead of ka an 
Example 

taltoan nakami he increases our number to three 

9 VERBS IMPLYING ORDER OR PERMISSION 

When we say order or permission, there is understood a 
whole amount of other subordinate meanings, which will be 
explained more extensively under the combination pa , en. 

I The notion of order or permission may bear either on the 
action, or on the subject, or on the object 

A For instance, if the Iloko wants to order the action im¬ 
plied in the verbal stem & agad (sweeping), the order bearing 
on the action, he will say: 

agpasagadak (an adjectival construction derived from an 
adjectival prefix), I order sweeping; 

agpasdgadak xti ubinq , I order a boy (indeterminate or with¬ 
out stress) to sweep (anything, indeterminate) ; 

agpasdgadak xti silid , I order (somebody, indeterminate) to 
sweep the room (indeterminate or without stress) 

B If he wants to order somebody to sweep something, the 
order bearing on the subject of the adjectival verb, the sub¬ 
ject of aqaagad, he says: 

pagsagddek ti ubing (a substantival construction derived 
from an adjectival prefix), I order the boy (determinate or with 
stress) to sweep (anything, indeterminate) ; 

pagsagddek ti ubing xti silid, I order the boy (determinate 
or with stress) to sweep the room (indeterminate or without 
stress). 

C If he wants to order something to be swept, the order 
bearing on the object of the substantival verb, the object of 
sagddan , he says: 

• For the changes in the numbeT, see Cardinal Numbers, IV, Note 1 
Anthropos 28 (1933) 711 
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pa8agddak ti silid (a substantival construction derived 
from a substantival suffix), I order the room (determinate 
or with stress) to be swept (by anybody, indeterminate); 

pasag&dak ti silid iti ubinjfr, I order the room (determinate 
or with stress) to be swept by a boy (indeterminate or without 
stress). 

II Now as to the form of the verb* 

A When the order bears on the action, the prefix pa follows 
directly the original prefixes of the adjectival verbs, m the 
forms either of the present or of the past These combinations 
are adjectival 

All the forms of the simple adjectival prefixes which have 
been studied in the preceding paper 0 are of use here 

Here follow the most important combinations: 

1. The prefix agpa (past- nagpa ). Examples: 


agpa&laak tti asin 
t *uda ft nagpasapul 
awdn ft agpaldko 
nagpapukiskamx 
nagpaatfpkayo 

dikom agpadeiigvgdg kenkudna 
agpariqat tx lakdy 
agpasokmdn ft gayyfrmko 
agpapaandk daytd bakH 
managpab&utda 
managpatardy dagxti ubbOtfi 
addd pagpaxnummo 

anid fi rwgpanagddam 

pagpalpalxwadn 
ft pagpadpadagusdn ft iltmt 
awdn ti pagpatagabudnmi 

tsadln ft nagpagat&nftam 
knand ft panagpalutomx 
%di kalmdn ft panagpaaydbda 
ka%o.no ft panagpabirokmi 


I send for salt 
they had it looked for 
nobody has it sold 
we had our hair cut 
did you have it roofed? 
we do not thmk he can hoar 
the old man is m a difficult position, 
my friend treats (us) to a drmk 
that old woman is a usurer 
they always order whipping 
the boys always have them run 
have you something with which to 
give (them) to drink 7 
why did you tell (them) to sweep 
(it) 7 

consolation 

the hotel of our town 
we have no place where we can offer 
our services as servants 
where did you have it bought? 
when will we have it cooked? 
they had (us) called yesterday, 
how can we have it looked for 7 


Note 11 a The prefix agpa is also used to indicate direction toward 
the place indicated by the stem It corresponds to the substantival prefix 
xpa Examples * 


nagpaldud itdy he went westward just now 

agpabontdkkamt we go toward Bontok. 

agpadxtdy dagxti agiak&y the riders come in this direction 


Philip Journ Sci 69 (1939) 223 
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nagpaabagdtanda t tdy tnatem 
agpmdidyka 

nagpadaydanna ta nagbutdnfi 

kaand ti panagpaamidnanna 
mtovo bxgdt ti panagpalawdgmt 


they went southward this afternoon 
go in that direction, 
he wont eastward because he was 
afraid 

when did he go northward? 
tomorrow we shall go toward Lawag 


b The prefix agpa may be used with syncopated stems in which the last 
vowel is reduplicated 10 Examples 


mgpalsht dagiti ubbivfi 
agpaltoog or agpaltdg 
amd ti paqpahootam 
tnt Ottawa ti panaqpalsiityo 


the boys catapulted. 

he shoots a gun 

why do you shoot your air gun? 

when will you catapult? 


c Other complex prefixes derived from the above agpat, agpa tnn 

(rarely used), agpwna, agpagin (rarely used) Examples 


agpmkabil ti laL&y 
ama ti naqpaisurdtanna 
laavd ti panagpaxpdnda 
nagpatitiv >? u to fTqdn 
agptpinnaipdnda 

nagpipmnadagatv dagiti kaarobami 
amd ti pagpiptnnaaydn dagxtoy 

kattano ti panagpipmnagdsattayo 
agpag intutulenjfr 


the old man has it placed 
why docs he order it written* 
when did they have it carried? 
they told (them) to help one another 
they ask one another to carry it 
there 

our neighbors praised one another 
why do these ask one another to 
apply it’ 

how can we strive for the best luck* 
he has (them) simulate deafness 


d The prefix agpanq differs from agpa in the same way as the transitive 
prefix many differs from the intransitive prefix ag Examples 


agpanqasdiva vi Juan 
agpamttmkH dagxtvy njfra ubbinfien 

)8U ti pagpanakk6lda 
uni ti vagpannuraydk 


John marries off his son 
these girls are getting breasts al- 
leady (literally have their breasts 
becoming round) 

that is what they use to have it grow, 
he it was I waited for (for example, 
to take the lead; literally whom 
I made the ruler, turdy) 


2 The prefix agpaka (past: nagpaka ) This form is used 
only in a few expressions. Examples: 


sadn nga agpakaturog daytd ubin§ that child does not allow one to sleep 
aqpakarigat toy pusok this heart of mine is perplexed 

nagpakatdo did he treat (you) as a man? 

dagiti agpakadindmag the renowned ones. 

3. The prefix makapa (past: nakapa). Examples: 


See The Adjectival Infix Ait. 
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malcapabileg ti drak 
maknpa bahndng ti gagdt 
t su tx nakapasaydat tti bal&ymo 

makapttsinqpet ti anus 
makapasurotkayo xti maytd iti ko- 
ndyo 

root a makapaturog 
makapahdpuy xti bilegna 
nakaparurdd 

makapagnrn ti ddkrs a kadawian 
nnxa ti pakapapatidnna 
eadino tx nukapapangldwanna 
kaand tx pannaJcapadatapusna 

Note 12 Anothei complex prefix 
(past nahapax) Example* 

dink uakapaipdn kadagxtdy 

4 The prefix makipa (past 
am pies: 


wine strengthens 
thrift makes rich. 

that is what made your houses beau¬ 
tiful 

patience makes virtuous, 
are you able to have even one believe 
what you say? 
narcotic herbs, 
it diminishes his strength 
it made one angry, 
bad customs make one hate people 
how can he make people believe 7 
where did it make people poor? 
when did he jostle (them) ? 

derived from the above is makajmi 

I could not have these things carried 
there 

nakipa) Rarely used Ex- 


mapan makxpaok&m 
nakipatarayka 
inkayo mahxpainum 
Twkipadlaak met 
kaano tx pannakipalutonu 


he also goes to be judged 
you also had them run 
go also to water them 
I also had (them) brought 
when did he also have it cooked 9 


Note 13 Another complex prefix derived from the above is mahtpai 
(past nakipai) Barely used Examples 


napdn naktpatsanfipH he also went to have it brought in. 

sulk tx nakxpaibilin I was the one who also had it or¬ 

dered 


5. The complex prefixes derived from the simple prefix 
mang will be explained later on 

B When the order bears on the subject, the first consonant 
of the principal prefixes of the adjectival voice is changed 
into p, or a p is joined to the prefix if it begins with a vowel, 
and the suffix en is joined to the stem For the past forms, 
instead of the suffix en, the infix in is inserted after the initial 
p. The only exception is the infix um, which is changed into 
the prefix pa. pa ... en (past: prefix pina) These com¬ 
binations are substantival 

When the simple prefix allows this combination, so do also 
generally the complex prefixes derived from that simple prefix; 
so, for example, if the simple prefix ag, which allows this 
combination (pag . . en), is combined with other prefixes into 
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agi , agpa, and the like, the latter also allows these combinations, 
of ag (pagi . . . en, pagpa . . en , and so on). 

Here follow the most important combinations: 

1. The prefix ag is changed into the combination pag . . 
en (past: prefix pinag ). Examples: 

pageur&tem nt Lux s make Lewis write 


paggatangenda tx qayytmho kadagxti 

Aso 

dakaml tx pagdaftenda 
pinagaundmi idd 
asmu ft pagtaktdkcm 
pagpa k add e ni ay a daqiti iao 
pnuigeublfda dagiti kaardbada 
A pay a dfdakamt pagtugawAn 
paqbatacm ft andhmo 
pinaginartArm ft allawdgi 
papfiapanaem in Arturo iti pagid- 
dadn 

pinaqsapUtdak 
pinag dd tana 
dinak paqmatadn 
pivaqnradomi tx iditSgmx 
paghayabAsenda ti bakSt 

pinagsakitda ft amdda 
papuia(strarnda ni Catalina 
pina qragsAhna Kami tx ihtmi 
pnquppattm dagiti manfyamlt 
pagsxntlkam da git i vbbUTA 
pagkapaniitloem 
paqknduucm 

pinag kalugan ni Jndn dagiti an- 
nAkva 

pina q ka b b a Idydakami 

papftiFtnvvbJdtenna idd 
paqlxnnaiuqentay ida 

pagttnnulonjftem dagita 
paggipinnaftapgasdtevtayo 
paglallalakidnda til Ana 
dpay ta paqtagxbunenftAndak 
pagtaqdakoAm ni Judna 
pinaginsas&vfjxtda, xdd 
pagxnptpxldyentayo m Judn 
pinagipdnda dagtti ubbinfi 

pagvrvArenna ti labutab 


they make my friend buy dogs 

we it is whom they order to sew. 
we sent them back 
whom do you want to tarry? 
let us dismiss the men 
they sent back their neighbors 
why don’t vou make us sit down? 
send your child to school, 
we told the carpenters to rest 
tell Arthur to prepare the bed 

they told me to whip (them) 
he made him lie on his back 
do you think T have no eyes’ 
we told our uncle to plow 
they tell the old woman to gather 
guavas 

they made their father ill 
they make a teacher of Catherine 
our aunt made us happy 
make the carriers four 
tell the children to play at marbles 
make him do it n third time 
give him a companion 
John told his children to ride in the 
same carriage 

they ordered us to live in the same 
house 

he has them take turns 
let us have them vie with one another 
in cleverness 

tell those to help one another 
let us have them toss up 
they tell Ann to wear men's clothes 
why do you make me carry a cutlass’ 
make a saleswoman of Joan 
they told them to simulate weeping, 
let us tell John to simulate lameness 
they told the children to carry it 
there 
he foams 
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pagipaa rdbem nt gayytmko 

pagpaxnumem m CdrloB 
pagpadxguscnyo nt Pedro t ti kabdyo 
pxnagpalutomx ti komnSro 
pxnagpadlamx tx gayyemmi 


tell my friend to bring (them) to 
the pasture 

tell Charles to water them, 
tell Peter to bathe the horse, 
we told the cook to have it cooked 
we told our friend to have it taken 


2 The infix um is changed into the combination pa. . . en 
(past: prefix pma). We shall give here a few of the meanings 
of the ubiquitous pa, as we have stated before that the notions 
of order and permission are far from exclusive We shall 
use as example the combination pa . . en, and whatever is 
said about its different meanings and uses may be supplied, 
at least partially, wherever we state that a certain combina¬ 
tion in pag or pa implies the notion of order or permission 
The combination pa . . en is used: 
a. To order somebody to do something Examples: 


parudrem dagiti dso 
pxnapdnawmi xdd 
panydntayo ti lakay 
pinaadayo ft bakH dagiti ubblnfi 
patakderdnda xda dmin 
dida pxnaxmbag 
pasadutenda dagxtx ubbingda 
parigdtenda dagiti nagandk kada - 
kudda 

pabanetbetdm ti gayytmmo 
pavT/abarounem tx bxdgmo 
pamauydvTjcnda tx kabsdtda 

b . To allow somebody to 

panhem xdd 

pasrekdndn dagiti safifiaih 
patuqawdntayo ti lakdy 
pxnamandmx tx masakit 

ptnaxddada tx ubiiig ta nubanndg 

dina pasurvfjbdten tdd 


put the dogs out 

we Rent them away 

let us tell the old man to come 

the old woman put the children aside 

they make them all stand up 

they did not cure them 

they make their boys lazy 

they treat their parents hard 

tell your friend to strike with fortt 

begin a new life 

they make their brother insane 

do something Examples: 

let them come up 
they let the strangers come in 
let us allow the old man to sit down 
we allowed the sick man to take a 
rest 

they allowed the child to he down as 
it was tired 

he does not allow them to answer 


c To give something to somebody Examples: 


dagiti kakabedtko pamumenda dagiti 
baktt 

paxottoenda dagiti anndkda 
ptvakdnmi xdd 

padiqnscv ti ublng dagttt nudng 


my brothers give the old women a 
drink 

they give their children the breast 
we fed them 

the boy bathes the carabaos 
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d To allow something to happen. Examples: 


parudrem ti bdlan 
palennekinda it intt 
pxnasirawmx tt imt 
ptnalabasmi idi kalmdv 


wait till the moon rises, 
they wait till sunset 
we waited till sunrise 
we saw him pass yesterday. 


e To express one's opinion about somebody or something, 
and the like, rarely used. Examples: 


apay a didak pad eng gen 
pababuyenmi dagxtd 
pvnadsodatayo 

pamanokentayo daylu abuyo 


do you think I have no ears? 
we use those as piffs 
they treated us as dogs, 
let us use that jungle fowl as a 
domestic cock 


Note 14 a The diffeienu between the combinations pag cn and 
pa en is the same as that between the prefix aq and the infix urn, the 
combination pag . ev, fiom the prefix ag, means order, and the like, while 
the combination pa cn , from the infix um, rather means permission, 

and the like, or, when it means older it is always of less foice and impoi- 
tance or less strict than the order for example, implied in the combination 
pag cv Examples 


pagtugawem idd 

patugawtm tdd 

pagdigusenmx 

padxgusenmt 

pxnagtnanayo 

pinamavayo 

pagvrdycntayo 

paurdyentayo 

pagsagddexida 

pasagddenda 


force them to sit down 

allow them to sit down 

we force him to bathe 

we let him bathe 

vou made him rest 

you let him rest 

let us make him wait 

let us make him wait a while 

thev make him sweep it 

they make him sweep it a little 


b To this combination pa cn belongs also the combination pahtn 
cn, explained under the substantival prefix tpa Examples 


pakxnbabaem tt libro put the book underneath 

pinakinldudda ti andkko they placed my son west of (the 

others) 

3 The prefix maka is changed into the combination paka. . 
en (past: prefix pinaka) Examples: 

8tdk tt pakabasdlenna it is I whom he forces to make a 

mistake 

pmakaiijjinpdgna idd he made them hear 

4. The prefix maki is changed into the combination paki. 
en (past: prefix ptnaki). Examples: 


pakxasaxvdcm ni Ana give Ann in marriage 

paknntuddek kenkd I tell him to ask you. 
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5. The prefix man§ is changed mto the combination pafvfj* . . 
f n (past: ptnang ). n Examples: 


pan&aldem tx ublnfi xti p&gay 
pinan$bdutdak kcnkudna 
pamatidnna ti kabnatna itl sadna 

ptnamirokyo tx kaarobayo xti d»o 

panalusenmx tx gayyemmi xti para - 
anfjan 

pinamnndgho m Ana xti bdnga 
pangaramutevtayo ti puna itl haa- 
daltayo 

pinavgarusda fi la Kay xti lamina ax/ 

pammdu&enyo 
pafTgisur&tpyyo ida 
panTtpadtgxinentayo 


tell the 'boy to take rice 
they made me whip him. 
he makes his brother believe hit 
words 

you made your neighbor look for the 
dog 

wc make our friend clean the yard 

I made Ann diop the pot 
let us make the cat scratch our class¬ 
mate 

they made the old man scrape the 
table 

make him do it twice 

make the m write it down 

let us force (him) to bathe (them) 


Mote 14 A few woids, especially those extraordinary forms in mang, 
as mavyan , for example, and in ran, as matdrag , for example, which, if 
they were ordinary adjectival vcibs, should be formed with the prefix ag 
or the infix urn, geneially follow, in this instance, the rules of the same 
prefix aq or infix inn, und their prefix becomes accordingly pag or pa with 
the suffix en Examples 


pnhantm tx lakdy food the old man 

pinaturogmx tx vbvTg we made the child sleep 

pxnanpagndda t\ bahet they made the old woman walk 

C When the order bears on the object, the prefix pa (past: 
pma) is joined to the substantival verb as it is, its prefixes 
and suffixes remaining intact, except the suffix en, which is 
dropped These combinations are substantival 

When the simple prefixes or suffixes allow this combination, 
so do also generally the combinations formed with these simple 
prefixes or suffixes, so, for example, if the original prefix i, 
which allows this combination (pai) is combined with the 
suffix an, the latter combination also allows this form pat 
(pai . an) 

Here follow the most important combinations: 

1. The suffix en is changed mto the prefix pa (past: pina). 
Examples: 


padlam ft kallogdvgko send for my hat 

pasdpulko tx napukawna J have (them) look for what he lost. 

pmapdxutmx tx rdot kadagxti ubbing we had the weeds pulled up by th# 

children 


11 Sec also the Transitive Prefix Man]} Unpublished 
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padditmmto it bddomi 
pasaklottayo ti ubinjj 
pinatai imdanko ti nadaddel 
pinalpdako kadagxtd 
pa%n$unfjutko 
pavmbdgna tt ddkea 
paapomi m kabadtmo 

paardmtddtt tt xadnmt a kaydt 

pasaplnna toy lupot 
paaawrjapulom dagtH wal6 
papfjtosyo 

pinamatmaldda ti panagragddttayo 
patagxkudna ken Pedro 
paaagdududna idd 


we shall have a coat made for us 
let ua have the child borne in the lap 
I had the spoiled things repaired 
I had it finished by those 
my beloved 

he has the bad considered as good, 
we have your brother considered as 
the master 

they cause to be made what we do 
not like 

he has this cloth made into trousers 

make the eight ten 

make it a peso 

they did our sawing by sight 

he has it owned by Peter 

he has them distributed two each 


Note 15 The substantival piefix ipa , explained in another part of this 
paper, should find its place here, ab it is simply a combination of the in¬ 
strumental prefix t with the above prefix pa The difference in form be¬ 
tween tpa. and pa obviously consists in the respective presence and absence 
of the prefix t Although in reality the difference m meaning also depends 
chiefly on the presence or absence of this particular prefix i, in practice 
it is not always easy to remember the notion of jnsti umentahty connected 
with the prefix tpa There foie wc give here a further illustration on the 
subject, so as to enable the student to distinguish easily lietween the two 
prefixes ipa and pa 

Whenever (me wants to include m the verb the notion of application, it 
is necessary to use the prefix tpa, else the prefix pa should be used 

For example, to say give water to be drunk, it will be necessary to Bay 
ipmnummo ft danum, because the water has to be applied to the one who 
dunks it, but when >ou want to snv cause water to be drunk, as there is 
n« notion of application included in this sentence, it will be necessary to 
^ay pamummo U danum 

And so also ipakdnmo tt pdgay, give rice to bo eaten, but pahdnmo 
ft pagdy, have rice eaten. 

These diffeiences are obviously more or less theoretical, but in the fol¬ 
lowing examples the importance of knowing very well tho difference between 
the two, will be very clear and patent tpabdovgmo krnkuana accuse him 
of bieaking it, pabdonfinw kenkudna make him break it, ipatdkawko ken 
Judn ti pirdk ti apdk I accuse John of stealing the money of my master, 
patdkawko ken Judn ti pirdk t% apdk I tell John to steal the money of my 
master 

2 The suffix an is changed into the combination pa . . , an 
(past: pina, . an) Examples* 

ptTiaastndk ti dig6 I had the broth salted 

paraepdk it tdlonko I have my rice field planted 

paayabdnmt tit Judn we have John called 

pmatuldn^anda tt gayyimda they had their friend helped 

paluktdntayo ti tdwa lot us have the window opened 


3&101 —a 
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pinakaridnda ti gayydmko 

paotonUf&nyo ti bangkdgyo 
pxnaedodnda ti dsomt 
ptnanaydnanmt 
pahaitlbantayo daytdy 
paBxhugdnyo dagiti mala 
paugdftanva daqdi p\n§gdn 
pinadalmdnna ti bdnjja 
pxnasnkatdnna ft danumna 
pmautdnftanna 
padalapmartda 
panagauantay ti uhiftfi 
padaw&tantayo ti lakay 
THxktsxaydnda 

pinahawcsdn ni Juana ti dud a na - 
panfyl&w 


they had my friend obliged to 
promise. 

have cowpcas sown in your field 

they had our dog ensnared. 

we had it augmented 

let us have a part of this cut off 

have the plants watered 

he has the dishes washed 

he had the pot cleaned 

he had its watei changed 

he had it borrowed. 

they have them jostled. 

let us have the child named. 

let us have the old m .n ask for it 

they have it diminished 

Joan had two poor persons clothed 

t 


Note 16 This combination is also used with names of parts of the 
body, and means to attach a person or an animal by that part of his 
body which is indicated by the stem Examples 


patakxfiqrtnda ti andkda 
pina8akdanda ti nudnft 
pasiketantay ida 
patevqnqed&m ta dso 
paluppodndakami 

3 The prefix \ is changed 
pinai ). Examples: 


they attach their child by the arm 
they attached the carabao by the leg 
let us attach them by the waist 
attach that dog by the neck 
they attach us by the thigh 

) the complex prefix pax (past. 


paipdnyo daytd 
pxnaydgmi ditoy 
pmayiflida ti pdqay 
patm&rmo 
paikastdyyo 
patbahada 

ptnaitugotnn ken Judn 

pinaibuloftmi 

pmpalubonmo daytd 

paxgdtangko ti mandk 

paibihnmt 

paxbitxn tx agturay 

patditdy m Ana dagiti abel 

patsrdk m kabsdtko ti naydg a p&gay 

paidaitanda m Juana ti bddona 
paxhayodnmi ni Pddro 
pxvayaramidannakami ti baldy 
patpakaammdda kadagiti kakabsdtna 


have that earned there 

we had it brought here 

they had the rice brought in 

have it taken out 

have it done this way 

they have it brought down 

we told John to take it with him. 

we had it loosened 

have that permitted 

I have it bought with a chicken. 

we have it ordered 

the rulers have it hung up. 

Ann has the clothes placed here, 
my brother has the rice, which was 
brought, put inside, 
they have a coat made for Joan, 
we have people pound rice for Peter 
he had a house made for us. 
they have it announced to his 
brothers. 
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4. The prefix ipa is changed into the complex prefix paipa 
(past: pmaipa). Examples: 


paipaddyayo 

pinaipanSdtoda 

pxnaipakdnmt tx pdgay iti kabdyo 
paipagtenfjmi hadakayo 
paipapuiiftanmo ti batd 
patpamummo dayid drak 
paipatagudfnmo 

pmaipaabagdtan m Judn dagiti bdka 


have it put eastward, 
they had it put upward, 
we had rice fed to the horse, 
we have it brought toward you. 
have the stone used aB a pillow 
cause that wine to be given to drink 
have it brought toward Tagudin. 
John had the cows brought south¬ 
ward. 


5. The combinations pi. . . en and pin . . . en, and the com¬ 
plex prefixes ipi and ipin f ikapi and xkapin, are changed into 
the complex prefixes papi (past: pmapi) and papin (past: 
pinapin), pavpi (past: pinaipi) and paipin (past: pivmpin), 
paikapi (past: pinaikapi) and paikapin (past: pinaikapin ), 
respectively Examples: 


paptduam 

papinpdtda toy panagtardyna 

pxnaipinpitdda 

pinaipitloda 

pmkapttldm 

pinmkapimvaldna 


have it done twice, 
they have this running of his done 
four times. 

they had it done seven times 
they had it done three times 
have it done for the third time, 
he had it done for the eighth time 


D. The construction in which the prefix pa is combined with 
the prefixes and suffixes of the substantival voice may become 
adjectival, and in this case the verb obtains a reflexive mean¬ 
ing, and the order or permission bears on the subject of this 
adjectival verb Examples: 


paublrFfyka 

pasaplitkumi kenkudna 

sadnka komd a padbak t ti ddkes 

sadnah n$a umdy paawit kadakayd 

paaadwaka 

madaddanak a pabilin kenkd 

patpatdrog a pagan-andy 
pabtgbigka a stlcd ti ok6m 

dud a pababdon 

pinabilbilinak 

pmatiliwkayo 


offer your services as a servant, 
we have ourselves beaten by him. 
do not let yourself be overcome by 
evil. 

I do not come to have myself carried 
by you 

offer yourself in marriage. 

I am ready to let myself be ordered 
by you 
nightgowns. 

let yourself be considered as the 
judge 

two servants (to be sent) 

I became a servant. 

you let yourselves be caught. 
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patartarakdnkami we have ourselves brought up (by 

others). 

pabunidgankayo kenkudna have yourselves baptised by him. 

dika pauydtan kadakudda do not let yourself be coaxed by 

them. 

pabant&yanak ta ddkee ti ugdlik I have myself watched because 1 

have bad habits. 

they come to have themselves saved, 
do not let yourself be broken down 
by grief. 

those have themselves pushed. 

I let you take me with you. 
you will let yourselves be ruled 
have yourself disappear, 
the carabaos have themselves brought 
to the pasture. 

III. As may be seen in the preceding explanations, the past 
form of the combination pa. . en , from the adjectival infix, 
um, is the same as that of the prefix pa, from the substantival 
suffix en. Both past forms allow the same prefix pina, so that 
confusion might arise in their use. To illustrate these two 
combinations, and at the same time to show clearly the dif¬ 
ference between the four combinations where the prefix pa 
enters, and between the different ways how order or permi- 
sion may be expressed, we shall give the following example 
about a man beating a boy by order of myself. 

1 . Sentences without any notion of order or permission: 
a Adjectival prefix ag: 

agbdut U tdo * the man beats 

Adjectival infix um * 

bumdvt ti tdo the man beats 

t>. Substantival suffix en: 

bauten ti tdo ti ubinfj the man beats the boy 

2. Sentences with the notion of order or permission 

A. Bearing on the action (adjectival) : 

(a) agpabdutak I order beating 

B. Bearing on the subject of the adjectival verb, the man 
(substantival): 

(a) (ag) pagbautek it tdo i ti ubiii§ I tell the man to beat the 
boy. (um) pabautek ft tdo i ti ubinp I tell the man to beat the 
boy (past) Pinabdutko ti tdo iti uMwJ * I told the man to beat 
the boy 


umdyda paioaldkan 
dika paikdwa ken ladinfiit 

patdurdn dagitd 
paikuyogak tcenkd 
paituraydnkayto 
paipalnddka 

paipadrab dagiti nudnJtj 
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C. Bearing on the object of the substantival verb, the boy 
(substantival) : 

(b) pab&utko ti ubinfi itt tdo 1 have the boy beaten by the man 
(past) Pmabdutko ti ubing % ti tao' I had the boy beaten by the 
man 

D Bearing reflexively on the subject of the adjectival verb: 

(b) pabdut ti tdo * the man lets himself be beaten (past pzrta - 
hdut ti tao the man let honself be beaten pabavt ii ubivfi tti 
tao; the boy lets himself be beaten by the man j>a,bdutak; I 
let myself be beaten 




NEW OR LITTLE-KNOWN TIPULIDJE FROM EASTERN 
ASIA (DIPTERA), XLI 

By Charles P. Alexander 
Of Amherst, Massachusetts 

FOUR PLATES 

The present report is based on extensive collections of 
crane flies that were secured in northern Korea (Chosen) 
by Mr, Alexander Yankovsky. The general conditions under 
which these collections were made have been discussed in con¬ 
nection with the preceding report under this general title. 1 
In 1938 Mr. Yankovsky made very extensive collections at 
various altitudes in the Seren Mountains, and many of the 
most interesting species herein described were then taken. 
I am very greatly indebted to Mr. Yankovsky for his continued 
interest in collecting these flies. The types of all novelties 
are preserved in my private collection of the Tipulidae 

LIMONIN^E 

LI M ON 11N I 

L1M0NLA (L1MON1A) PARVIPKNNIS ip no* Pl»t« 1. ft* I Plate 2. ft* «. 

Allied to tanakai , wings very small but not at all degenerate 
nor with distorted venation; general coloration of thorax 
yellow, unmarked; antennal flagellum dark brown to black; 
halteres uniformly pale yellow; femora yellow, tips narrowly 
but conspicuously blackened; wings brownish yellow, sparsely 
patterned with darker; m-cu at fork of M; abdomen elongate, 
caudal borders of second to seventh segments, inclusive, con¬ 
spicuously banded with brown; terminal two segments uni¬ 
formly black; ninth tergite of male hypopygium without 
rounded lateral lobes. 

Male .—Length, about 8 millimeters; wing, 5. 

Rostrum and palpi black. Antennae with scape and pedicel 
obscure yellow; flagellum dark brown to black; flagellar seg¬ 
ments oval to long-oval, verticils elongate. Head obscure yellow, 
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center of vertex mfuscated, anterior vertex wide, approximately 
two times diameter of scape. 

Pronotum brownish black, paling to yellow on sides Me- 
sonotum and pleura uniformly polished yellow, unmarked. 
Halteres uniformly pale yellow Legs yellow; tips of femora 
narrowly but conspicuously blackened, the amount equal on all 
legs; tibiae more obscure yellow, tips very narrowly darkened; 
basitarsi passing through obscure yellow to black, remainder 
of tarsi black Wings (Plate 1, fig. 1) unusually small as 
compared to length of body, much shorter than abdomen but 
not at all distorted in shape or venation; ground color brown¬ 
ish yellow, prearcular and costal fields clearer yellow; stigma 
suboval, medium brown; very restricted brown seams at origin 
of Rs, fork of Sc, cord and outer end of cell 1st M 2 ; a vague 
dusky wash m cell R; veins pale brown, more luteous m 
yellow areas. Venation: Sc moderately long, Sci ending 
shortly before midlength of Rs, Sc 2 longer, ending opposite 
this point; Rs long, arcuated; cell 1st M 2 about as long as 
vein M 4 beyond it, m-cu at or close to fork of M, anal veins 
divergent. 

Abdomen unusually long and conspicuous, segments corre¬ 
spondingly lengthened; yellow, caudal borders of second to 
seventh segments, inclusive, conspicuously brown; eighth seg¬ 
ment and hypopygium black Male hypopygium (Plate 2, fig. 
25) with caudal margin of tergite, 9 1, with a broad U-shaped 
notch Ventromesal lobe of basistyle very low to scarcely 
developed, setse lacking on cephalic portion of basistyle Dis- 
tistyle, d, entirely black, broad at base, narrowest just beyond 
midlength, apex narrowed and prolonged, tip obtuse Gona- 
pophyses, q, with mesal apical lobe long and spinel ike, ter¬ 
minating m an acute pale spike, surface back from apex 
with conspicuous setae, ^deagus, a, broad at base, terminat¬ 
ing in two parallel, recurved spines. 

Habitat —Northern Korea 

Holotype, male, Seren Mountains, altitude 4,000 feet, July 
10, 1938 (Yankovsky). 

This curious fly is most closely related to Limonia (Limonia) 
tanakai (Alexander), having the same peculiar type of hypo¬ 
pygium; that is, a single dististyle constricted at near midlength, 
spinous hairy mesal-apical lobes of gonapophyses, and paired 
recurved apical spines of sedeagus. The present fly differs 
conspicuously in several important features, notably the brown 
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antennal flagellum, unuvsually small wings and correspondingly 
lengthened abdomen, m-ou at the fork of M, banded abdominal 
segments, and in the details of structure ol the male hypopy- 
gium, as the less extended and expanded apices of the disti- 
styles and the lack of obtusely rounded teigal lobes The gro¬ 
tesquely small wings and lengthened abdomen give this insect 
a very peculiar appearance 

LIMONIA (DlCRANOMYIA) PAKVILOBA sp nur Pint* 1, fl* 2. Plata 2, fl ff 26 

Belongs to the mono group and subgroup; male hypopygium 
with tergal lobes moderately long, separated by a broad notch; 
basistyle with ventromesal lobe small, dorsal dististyle acute 
at tip, gonapophyses simple, mesal-apical lobes terminating in 
subacute to weakly bidentate points 

Male —Length, about 5 to 5 5 millimeters, wing, 5 8 to 6.5 
Female —Length, about 6 to 6.5 millimeters; wing, 6 to 7 
Rostrum and palpi black. Antennae black throughout; fla¬ 
gellar segments passing through oval to long-oval; terminal 
segment subequal to penultimate Head with front and broad 
anterior vertex silvery; posterior part of head black. 

Thorax polished black, pleura a little more gray-pruinose 
Halteres with stem obscure yellow, knob brownish blacjt. Legs 
with coxrc black, posterior pair more reddish; trochanters 
yellow; fore femora black, only narrow bases obscure yellow, 
remaining femora yellow, tips passing into black, narrowest on 
posterior pair; tibiae and tarsi obscuie yellow, outer tarsal seg¬ 
ments darkened Wings (Plate 1, fig 2) with a brownish-yellow 
tmge, prearcular field clearer yellow; stigma small, brown; vein.-, 
brown. Venation: Sc ending approximately opposite origin of 
Rs, Scj some distance from its tip, m-cu close to fork of M 
Abdomen black, intermediate segments broadly ringed with 
reddish; hypopygium black Male hypopygium (Plate 2, fig 
26) with tergal lobes, 9f, moderately long, separated by a broad 
notch that is usually wider than long, in cases with breadth 
and length subequal Ventromesal lobe of basistyle, 6, small, 
with coarse marginal setae Dorsal dististyle, dd , acute at tip 
Ventral dististyle, vd, profoundly divided, as in subgroup; ros¬ 
trum elongate. Gonapophyses, g, simple, mesal-apical lobe ter¬ 
minating in subacute or weakly bidentate points. JEdeagus, 
a, broad, nearly parallel-sided, lateral margins with delicate 
setulae, apex abruptly narrowed and set off by square shoulders 
Had) it at .—Northern Korea. 
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Holotype, male, Seren Mountains, altitude 4,000 feet, July 10, 
1938 ( Yankovsky ). Allotopotype, female, altitude 3,000 feet, 
July 10, 1938. Paratopotypes, 5 males and females, altitude 
3,000 to 4,500 feet, June 30 to July 19, 1938; paratypes, males 
and females, Ompo, altitude 200 to 500 feet, May 28 to June 
9, 1938. 

This is the first member of the momo subgroup discovered 
in eastern Asia. Among the described species, including the 
Nearctic Limoma ( Dicranomyia) nycteris (Alexander) and 
the western Palaearctic L. (D ) caledonica (Edwards), L. (D ) 
morio (Fabricius), and L. (D.) styhfera (Lackschewitz), the 
present fly is closest to caiedomca, differing especially in the 
hypopygial features, such as the unusually small lobe of the 
basiatyle and the structure of the gonapophyses 

LIMONL4 (DICRANOMYIA) PARVILOBA TARVlNCISA *ub*p nor Plato 2, flr 27. 

Differs from the typical form in the structure of the male 
hypopygium (Plate 2, fig. 27) : notch of ninth tergite, 9£, small, 
subcircular in outline Gonapophyses, g, with mesal-apical lobe 
obtuse at tip. 

Habitat —Northern Korea. 

Holotype, male, Ompo, altitude 200 feet. May 28, 1938 
( Yankovsky ). 

Allotopotype, female. Paratopotype, male. 

LIMONIA (DICRANOMYIA) IMMODESTOIDE8 (Alwander). 

Dicranomyia immodestoidcs Alexander, Ann. Ent Soc America 12 
<1919) 327, 328 

Northern Korea, Seren Mountains, altitude 5,000 feet, Sep¬ 
tember 15, 1938 (Yankovsky ), 

LIMONI A (DICRANOMYIA) TR1ST1S <Sohnrara«]) 

Ltmnobia tristts Schummel, Beitr zur Entomol. (1829) 135. 

Northern Korea, Seren Mountains, altitude 3,000 feet, June 
15, 1938 (Yankovsky ). Very similar to typical material from 
central Europe. The only difference is that in the male hypopy¬ 
gium of the present fly the most cephalic tubercle on mesal 
face of basistyle is slightly longer than in European specimens. 

ANTOCHA (ANTOCHA) BIFIDA Alex»nd«r 

Antocha ( Antocha ) btfida ALEXANDER, Philip. Joum, Sci. 24 (1924) 
554-666. 

Northern Korea, Seren Mountains, altitude 3,000 feet, June 
30, 1938 ( Yankovsky ). 
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▲KTOCHA (ANTOCHA) INTEGRA »p nor. Plat* 1, fl*. h Plat* 2, «r. 28. 

General coloration ocherous, praescutum darkened medially 
in front; antennal flagellum black; head light gray; halteres 
with stem pale, knob dark brown; legs long and conspicuous, 
femora black, with bases restnctedly brightened; wings whit¬ 
ish subhyaline, prearcular field milky white, stigma scarcely 
differentiated; veins brown, conspicuous against ground; male 
hypopygium with outer dististyle dilated at apex into a blade, 
its margin scarcely or but feebly emarginate; sedeagus with 
subtending apical lobes very pale and hyaline. 

Male —Length, about 6 millimeters; wing, 6.5. 

Rostrum yellow; palpi black. Antennse short; scape and 
pedicel yellow above, darker beneath; flagellum black; flagellar 
segments oval, clothed with a conspicuous white pubescence. 
Head light gray. 

Pronolum infuscated medially, yellow on sides. Mesonotum 
ocherous; prsescutum darkened medially in front and m vi¬ 
cinity of pseudosutural foveae, virtually immaculate behind. 
Pleura yellow, anepisternum and sternopleurite somewhat 
more darkened Halteres with stem pale, knob dark brown 
Legs with coxae testaceous yellow, fore pair darker; trochanters 
yellow; legs long and conspicuous, femora black, only bases 
restrictedly brightened, tibise and basitarsi light brown, outer 
tarsal segments dark brown; claws with a single, very slender, 
subbasal spine. Wings (Plate 1, flg. 3) whitish subhyaline, 
prearcular field more milky white; stigma scarcely differen¬ 
tiated, pale; veins brown, conspicuous against ground, whitened 
in prearcular field. Venation: Rs long but still somewhat 
shorter than in brevtstyla, cell 1st more pointed at proximal 
end. 

Abdomen light brown, subterminal segments dark brown; 
hypopygium brownish yellow Male hypopygium (Plate 2, fig 
28) with basistyle, b, at proximal end on mesal face produced 
into a small setiferous lobe Outer dististyle, od, strongly curved, 
at apex dilated into a long triangular head, apex obliquely trun¬ 
cated to very feebly notched, not conspicuously emarginate, as 
in brevtstyla . Inner dististyle, id, strongly curved, a little dilated 
on outer half, provided with abundant set© ^Ideagus, a , with 
subtending apical lobes very pale and hyaline, not appearing 
as sclerotized oval lobes, as in brevistyla 

Habitat —Northern Korea. 

Holotype, male, Ompo, altitude 800 feet, July 13, 1938 
(Yankovsky). 
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Antocha (Antocha ) Integra is most nearly allied to A. (A*) 
brevistyla Alexander and A. (A.) sagana Alexander, agreeing 
in the general conformation of the dististyles and in the 
presence of a small setiferous lobe on the mesal face of basi- 
style. It appears to be closest to brevistyla, especially in the 
long conspicuous legs and the distinct wing veins, differing m 
the details of structure of the male hypopygium, especially the 
simple apical blade of the outer dististyle and the feebly sclerot- 
ized outer lateral lobes of the acdeagus A. (A*) sagana is much 
smaller, with pale wing veins that are ill-defined against the 
ground, and with the details of structure of the male hypopy¬ 
gium distinct. 

PEDICIINI 

FEDICLA (NASITEBNELLA) HOKKAIDENSIS Alnattdvr 

Pedxcia (NasttcmcUa) hokkcLtdcngw Alexander, Philip. Journ. Sci. 

53 (1934) 278, 279. 

Northern Korea: Seren Mountains, altitude 3,000 to 4,500 
feet, June 17 to 30, 1938 ( Yankovsky ). It seems virtually 
assured that both hokkaidensis and the Neartic hyperborea 
(Osten Sacken) will prove to represent at most geographical 
races of varnnervis (Zetterstedt). 

D1CRANOTA (EIIDICRANOTA) PERDI8TINCTA nor PUU 1, ft* 4. PUte ». fl| U 

General coloration pale yellow; halteres elongate; wings 
pale yellow, very restnctedly patterned with brown on cross- 
veins and deflections; a supernumerary crossvein in cell Rj, 
Rs angulated to square at origin; cell R 4 long-petiolate, petiole 
a little more than one-third length of cell; cell 1st M 2 closed; 
cell Mi long-petiolate; male hypopygium with dististyle at apex 
bearing numerous blackened peglike spines. 

Male .—Length, about 6 to 7 millimeters; wing, 6 to 7.5; 
antenna, about 1. 

Female —Length, about 5 5 millimeters; wing, 5. 

Rostrum obscure yellow; palpi pale brown. Antennae yellow, 
outer flagellar segments weakly infuscated; antennae 12- to 14- 
segmented, basal two or three flagellar segments crowded, with 
ill-defined sutures; outer segments oval, terminal segment 
smaller than penultimate. Head pale yellow. 

Thorax uniformly pale yellow, notum dusted with whitish. 
Halteres elongate, pale yellow. Legs yellow, tips of femora 
narrowly and weakly infuscated, tips of tibiae still more nar¬ 
rowly blackened; tarsi yellow, tips of individual segments nar¬ 
rowly darkened, outer segments uniformly infuscated. In female 
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femoral tips undarkened. Wings (Plate 1, fig. 4) with a pale 
yellow tinge, very restrictedly patterned with brown, appear¬ 
ing as narrow seams at origin of Rs, Sc^ cord, outer end of 
cell 1st M 2 , R a , and supernumerary crossvein m cell R x ; veins 
pale yellow, darkened m clouded areas Venation: Sc x ending 
opposite or shortly before supernumerary crossvein in cell Ri; 
Sc 3 at near middistance between arculus and origin of Rs; 
Rs angulated to square at origin, in cases short-spurred; R a 
oblique, fusion with R v very short; supernumerary cross¬ 
vein m cell Ri variable in position, usually just before level 
of fork of R 4 ^, cell R 4 with petiole a little more than one- 
third length of cell; cell 1st M a closed, with m-cu at or very 
close to fork of M; petiole of cell Mi long, from one and one- 
half to twice length of cell 

Abdomen obscure yellow. Male hypopygium (Plate 2, fig 
29) with dististyle, d , single, pale, expanded outwardly, trun¬ 
cated apex set with numerous peglike spines. Basistyle, b, 
long; mterbasal rod pale, broad at base, narrowed into a long 
sinuous point. What appear to represent extensions of the 
lergite, 9 1, are evidently stouter and more powerful sub¬ 
median horns that gradually narrow to very pale acute points, 
the expanded subbasal portions with several pale punctures. 

Habitat —Northern Korea. 

Holotype, male, Ompo, altitude 200 feet. May 24, 1938 
(Yankovsky ). 

AHotopotype, female, altitude 700 feet, June 9, 1938. Para- 
topotypevS, 3 males, altitude 300 to 700 feet. May 28 to June 
9, 1938 (Yankovsky ). 

The present fly is well-distinguished from the two species 
of Eudicranota hitherto described, D. (E ) notabdis Alexan¬ 
der and D. (E.) pallida Alexander, of eastern North America, 
by the venation, especially the long petioles of cells R 4 and Mj. 
In the Asiatic fauna the fly is entirely different from all other 
known species of Dzcranota . 

DICRANOl A (DICRANOTA) VEZOENSI8 COREANA *ub*p nor 

Female .—Length, about 7 millimeters; wing, 8. 

Close to typical form. Antennse 13-segmented; flagellar 
segments oval, first a little less than twice second; third seg¬ 
ment a little smaller than penultimate. Mesonotal prsescutum 
with median stripe virtually entire, with a scarcely evident pale 
median vitta. Wings with venation much as in yezoensis; Sc 2 
closer to origin of Rs, distance about three-fourths R alone; 
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petiole of cell R s very short, less than basal section of R B ; cell 
M 8 deeper, M„, 4 and M, subequal. Macrotrichia of veins shorter. 
Abdominal segments uniformly brownish black, caudal borders 
not pale. 

Habitat .—Northern Korea. 

Holotype, female, Seren Mountains, altitude 2,800 feet, June 
15, 1938 ( Yankovsky ). 


HEX ATOM INI 

LIMNOPHILA (EUEOPHILA) PKRSALSA tp nor Plate 1, fljf 6t Plat* 1 * «r- >0 

General coloration dark brownish gray, preescutum with 
four ill-defined darker brown stripes on posterior half; basal 
flagellar segments pale, halteres pale yellow; legs yellow, tips 
of femora narrowly but abruptly black; wings broad, pale cream- 
yellow, heavily patterned with brown, areas confined to vicinity 
of veins; male hypopygium with outer dististyle relatively broad, 
terminating in a slender appressed spine, outer margin on distal 
half with microscopic teeth. 

Male. —Length, about 6.5 to 7.5 millimeters; wing, 7 to 8. 

Female .—Length, about 7 millimeters; wing, 7 5. 

Rostrum black, pruinose, palpi black Antennae with scape 
and pedicel black; basal two or three flagellar segments yellow, 
remaining segments passing into brown; flagellar segments 
long-oval, with conspicuous verticils. Head gray. 

Pronotum and mesonotum dark brownish gray, prfpscutum 
with four ill-defined darker brown stripes on posterior half, 
obliterated on anterior portion; pseudosutural fovem black 
Pleura dark brownish gray. Halteres pale yellow. Legs with 
coxae light brown, fore pair darker; trochanters obscure yellow 7 ; 
femora yellow, tips narrowly but abruptly blackened, the 
amount subequal on all legs; tibiae pale yellow, tips very nar¬ 
rowly darkened; tarsi pale yellow, outer two segments black¬ 
ened. Wings (Plate 1, fig 5) broad; ground color pale cream- 
yellow, heavily patterned with solid dark-brown areas that 
are restricted to vicinity of veins, including a larger costal 
series at h, origin of Rs, fork of Sc, and stigma and tips of 
veins R 3 and R 4 ; dark area at origin of Rs in transverse 
alignment with other major darkenings at supernumerary cross¬ 
vein in cell M and at tip of vein 2d A, forming an almost 
complete band at this point, no dark marking basad of this 
band in cell 2d A; other, more restricted, dark areas at cord, 
outer end of cell 1st M a , fork of Mt« a , and as marginal clouds 
at ends of longitudinal veins; veins yellow, darker in clouded 
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areas. Venation: R 2+3+ 4 long, in direct alignment with Rs; 
R a beyond fork of R 2+ a + 4 , subequal to R 2+a ; cell 1st M 2 narrow, 
with m-cu at near one-third length; supernumerary crossvein 
in cell M opposite or just before origin of Rs. 

Abdomen dark brown, caudal borders of segments still 
darker; hypopygium dark brown. Male hypopygium (Plate 
2, fig. 30) with outer dististyle, od, relatively broad, terminat¬ 
ing in a slender appressed spine; outer margin on distal half 
with microscopic teeth, most basal one not or only slightly 
larger; inner margin on outer third microscopically crenulate 
or with small obtuse teeth. Inner dististyle entirely pale. 

Habitat .—Northern Korea 

Holotype, male, Seren Mountains, altitude 3,700 feet, June 
30, 1938 (Yankovsky ). Allotopotype, female. Paratopotypes, 
5 males, altitude 3,000 to 3,700 feet, June 37 to July 5, 1938 
( Yankovsky ). 

Limnophila (Elseophda) persaha is quite distinct from the 
other regional species of the subgenus The broad cream-yellow 
wings, with markings restricted to the vicinity of the veins, and 
the structure of the male hypopygium, especially of the outer 
dististyle, furnish strong specific characters 

LIMNOPHILA (ELJEOPHILA) 8EKENENSI9 «p nov Pl.t* 1, fl K «, Plat* 2, fit. 11 

General coloration brownish gray, praescutum with four 
brown marks; antennae short, brownish black throughout; 
mediotergite gray, posterior border broadly dark brown; fe¬ 
mora yellow, tips conspicuously and abruptly blackened; wings 
whitish subhyaline, with certain cells washed with darker; a 
conspicuous darker-brown pattern that is confined to vicinity 
of veins, wings relatively narrow; male hypopygium with lateral 
spine of outer dististyle appressed 

Male, —Length, about 6 millimeters, wing, 6.6. 

Rostrum and palpi black Antennas brownish black through¬ 
out, relatively short, if bent backward scarcely attaining wing 
root. Head gray. 

Mesonotal prsescutum brownish gray, intermediate stripes 
a little darker, especially two linear dashes at posterior ends; 
a circular brown spot on either side of intermediate stripes, 
nearly opposite black pseudosutural fovese; posterior sclerites 
of mesonotum dark gray, centers of scuta] lobes a little 
darker; posterior border of mediotergite broadly dark brown. 
Pleura gray, variegated with dark-brown spots. Halteres 
pale yellow. Legs with coxee brown; trochanters brownish 
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yellow; femora yellow, tips conspicuously and abruptly black, 
the amount subequal on all legs; tibise yellow, tips narrowly 
dark brown; tarsi yellow, terminal segments darker. Wings 
(Plate 1, fig. 6) whitish subhyaline; certain cells, especially 
M, Cu, bases of anal cells, and along vein R B , weakly infumed; 
a conspicuous darker-brown pattern that is restricted to vi¬ 
cinity of veins, including a series of about seven costal areas, 
smallest at h, largest at origin of Rs, fork of Sc, and stigma; 
narrower seams along cord, outer end of cell 1st M a , super¬ 
numerary crossvein in cell M, and fork of M 1+2 ; a marginal 
series of small spots at ends of veins Mi to 2d A, inclusive; 
no dark spot basad of cloud at end of vein 2d A; veins yellow, 
dark m clouded areas. Wings relatively narrow, not dilated 
in male. Venation" Cell 1st M a relatively small. 

Abdominal tergites dark brown, sparsely pruinose; basal 
portions of sternites variegated by obscure yellow; hypopy- 
gium brownish yellow. Male hypopygium (Plate 2, fig. 31) 
with basistyle, b, slender. Outer dististyle, od, generally 
smooth, except at apex; lateral spine appressed; apical spine 
slender, with microscopic spinulae back from base. 

Habitat. —Northern Korea. 

Holotype, male, Seren Mountains, altitude 4,000 feet, October 
9, 1937 ( Yankovsky ). 

Limnophila ( Elseophila ) serenensts is most similar to L (E.) 
subapnhna Alexander, of Japan, agreeing in the general na¬ 
ture of the wing pattern, with all dark areas confined to the 
vicinity of the veins and without interpolated dots in the 
interspaces as in the majority of the species in Asia. It 
differs in the abruptly blackened femoral tips, the pattern 
of the thorax, and the details of the wing pattern, as the 
lack of a supplementary dark cloud in cell 2d A. In the 
European fauna both L. (E.) maculata (Meigen.) and L (E ) 
submarmorata Verrall show an unusual range of color forms 
that have been treated as varieties by Edwards. 2 

LIMNOPHILA (BLAOPH1LA) 8UBAPRIUNA YBZOBNSIS Alnandn 

Northern Korea, Seren Mountains, altitude 2,000 to 4,000 
feet, August 8, 1938 ( Yankovsky ). As in typical subaprilina, 
the present fly has a major darkened cloud in cells 1st A and 
2d A, lying proximad of the smaller dark area at end of vein 
2d A 


‘Trans Soc Brit Ent pt 1 5 (1938) 1-168, 6 pis, 81 figs 



71,1 Alexander: Tipvlidse from Eastern Asia, XLl 49 

UMN0PH1LA (ADELPHOMVIA) MACRO TRICHI AT A Alexander Plate 1, fl* 7 

Lunriophtla ( iM&iomasUx ) macrott'ickwta Alexander, Arm. Ent, Soc. 

America 16 (1923) 66, 66 

Northern Korea, Ompo, altitude 300 to 500 feet, June 15 
to 23, 1937; May 20 to 29, 1938 (Yankovsky) . In these speci¬ 
mens the lower lobe of the inner dististyle ol the male hypo- 
pygium is proportionately a little shorter than the outer lobe 
than m the holotype specimen (Teshio, Kokkaido, Japan). The 
wing venation is shown in Plate 1, fig. 7* 

LIMNOFHILA <FR10NOLABIB> ACANTHOPHORA Alexander 

Limnophila ( Pnonulabts ) acnnihophoi a ALEXANDER, Philip Joum. Sci. 

67 (1938) 167, 168 

Described from a single mule specimen Numerous further 
specimens, Seren Mountains, altitude 2,000 to 3,800 feet, 
June 25 to 30, 1938 (Yankovsky) Some male specimens are 
much smaller than the type (Male, length, about 6 5 to 7 5 
millimeters; wing, 8.5 to 9) but are undoubtedly conspecific. 
The single female specimen taken indicates that this sex is 
subapterous, as is likewise the case in L (P ) imanishn Alex¬ 
ander, L. (P ) lutetbasahs Alexander, and L (P.) mgrtlunm 
Tokunaga, all of the main island of Japan The present fly 
differs from these others iti the relatively larger wings, with 
accompanying differences m pattern venation. 

Female. —Length, about 10 millimeters, wing, 3.5 by 0 7. 

Antennas 16-segmented, dark throughout; basal flagellar 
segments short, outer segments elongate and comparatively 
slender; outer three segments subequal Head black, sparsely 
pruinose, more heavily so m front Mesonotum black, sur¬ 
face subnitidous; pleura more heavily pruinose Halteres 
broken. Legs with coxae and trochanters black; remainder of 
legs black, femoral bases restrietedly yellow Wings sub¬ 
atrophied, relatively narrow, as shown by the measurements, 
yet much larger than in other regional species having subap- 
terous females; wings strongly yellow, slightly more brownish 
yellow outwardly; veins yellow, beyond cord darker and with 
long coarse setae; costal fringe unusually long and dense, 
except at base where seta± are short, pale, and subappressed; 
costal fringe extending to beyond wing tip. Venation agree¬ 
ing approximately with that of male but reduced, due to the 
shape and size of the wings Abdomen opaque black; ovipo¬ 
sitor with elongate valves, cerci brown; hypovalvse black, more 
intense basally. 


BfiJOT —4 
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Allotype, female, Ompo, northern Korea, altitude 200 feet, 
May 29, 1938 (Yankovsky ). 

LEMNOPHILA YANKOVSKYANA tp. nor PUU 1. iff 8[ PUU J. iff M 

General coloration polished black; antennse (male) very 
long, nearly as long as body; femora black, extreme bases 
paler; tibiae brown, tips black; wings brownish yellow, sparsely 
patterned with brown; cell R 8 sessile or very short-petiolate; 
cell Mi lacking, male hypopygium with outer dististyle black¬ 
ened, profoundly split into two unequal acute spines 

Male —Length, about 6 5 to 7 millimeters; wing, 7.2 to 8; 
antennse, about 6 to 6 2. 

Rostrum and palpi black Antennae black throughout, elon¬ 
gate, as shown by the measurements, being only a little 
shorter than entire body; flagellar segments cylindrical, very 
long, intermediate segments subequal, outer segments grad¬ 
ually shorter; terminal segment ahout one-third length of 
penultimate; flagellar segments with abundant, coarse, erect 
setse and slightly longer subbasal verticils. Head dull black; 
anterior vertex wide, approximately three times diameter of 
scape; anterior vertex with a low tubercle 

Thorax uniformly polished black; prrescutal setae relatively 
short and small Halteres with stem obscure whitish, knobs 
weakly darkened Legs with coxa* black; trochanteis brownish 
black; femora black, only extreme bases paler, tibue brown, 
tips blackened, tarsi black Wings (Plate 1, fig 8) brownish 
yellow, a little more yellowish on basal and costal portions, stig¬ 
ma oval, pale brown; barely evident dark seams on cord and 
along outer end of cell 1st M 2 ; veins brown, a little brighter 
in costal and prearcular fields. Venation: Sc t ending shortly 
before fork of Rs, Sc 2 at its tip, subequal; cell R 3 usually 
sessile, so Rs is m direct alignment with R 4 ; in cases with 
a very short petiole, R 2+ s +4 ; cell Mi lacking; m shorter than 
basal section of M {> sometimes very short; m-cu variable in 
position, usually close to midlength of cell 1st M Jr m other 
cases a little before or beyond. 

Abdomen, including hypopygium, shiny black Male hypo¬ 
pygium (Plate 2, fig 32) with outer dististyle, od t blackened, 
deeply and unequally divided into two long, acute spines, outer 
spine shorter, apex microscopically tuberculate; inner spine 
stout. Inner dististyle, id, simple, stout and fleshy, narrow 
tip obtusely rounded. 
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Habitat .—Northern Korea, 

Holotype, male, Seren Mountains, altitude 5,000 feet, July 
10, 1938 (Yankovsky) . Paratopotypes, 6 males, altitude 2,500 
to 5,000 feet, July 3 to 19, 1938 (Yankovsky ). 

I take great pleasure in naming this very distinct fly in 
honor of the collector, Mr Alexander Yankovsky, who has 
added vastly to our knowledge of the tipulid fauna of northern 
Korea. The general appearance of the fly is much like that 
of a Prionolabis, but I hesitate to refer it to this subgenus 
It is very different from all other known species in eastern 
Asia. The western Palsearctic Limnophila longeantennata 
Strobl has somewhat similarly lengthened antenme but is 
otherwise entirely different. 

EH lO PTERIN J 

RHABUOMASTIX (BACANDAGA) N1GROAPICATA nov riaW S, 3* 

Male —Length, about 5 to 5 5 millimeters; wing, 6 to 6.5, 
antennee, about 1 2. 

Female —Length, about 5 5 to 7 5 millimeters, wing, 6 to 8 

Generally similar to R (S.) japomca Alexander, differing 
chiefly in the coloration of the legs Compared with japomca 
the following distinctions are present: Median praescuta! stripes 
distinct, darkened m front, usually entire and with surface 
faintly mtidous; m occasional specimens median stripe split by 
a narrow pale median line. Flagellar segments longer, with 
very long conspicuous verticils Tips of femora conspicuously 
blackened, bases and tips of tibia? more narrowly so; tarsal seg¬ 
ments beyond basitarsi passing into brown Abdominal tergites 
uniformly yellowish brown to pale brown 

In japomca four separate preescutal stripes, surface opaque 
Tips of femora and bases and tips of tibia? not or scarcely 
darkened Abdominal tergites weakly bicolored, bases darker 
than outer portions. 

Wings with Sc long, Scj ending about opposite four-fifths 
length of Rs, Sc 2 some distance from its tip, Sci alone ex¬ 
ceeding m-cu; Ra suberect, and R* subequal in length; 

distance on costa between tips of R U3 and R 3 subequal to 
length of latter; m-cu close to midlength of cell 1st M 3 No 
macrotrichia on R a ; a complete series of trichia on R* and 
usually one or two on distal portion of R 3(3 ,4 Male hypo- 
pygium (Plate 3, fig. 33) with outer dististyle, od , relatively 
stout, pale, almost parallel-sided, outer face with numerous 
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appressed spines, apex a strongly retrose point. Inner disti- 
style, id, short and stout, narrowed to blunt apex. Gonapo- 
physes, g, with apical blade moderately dilated 

Habitat. —Northern Korea. 

Holotype, male Seren Mountains, altitude 2,500 feet, June 
80, 1938 (Yankovsky). Allotopotype, female, altitude 4,000 
feet, July 10, 1938 Paratopotypes, males and females, al¬ 
titude 1,800 to 4,000 feet, June 26 to July 10, 1938. 

I am not familiar with the male sex of Rhabdomastix japo~ 
men and so cannot compare the hypopygial characters 

KHABDOMA8TTX (SAC AND AQ A > USURIENS1S Aluuidn 

Rhabdomastix (Sacandaffa) v^nrxensis Alexander, Proc U. 8 N M. 

Art 4 68 (1926) 13 

Described from eastern Siberia Northern Korea, Ompo, al¬ 
titude 200 feet, May 25 to June, 3, 1938; Seren Mountains, 
altitude 3,000 to 3,500 feet, June 17 to July 3, 1938 ( Yan¬ 
kovsky ). 

RHABDOMASTIX (SAC ANDAGA) SPATULIPERA «p nor Flat* 1, A* 9, PUU I. 0 K . 14. 

General coloration dark gray, prcescutum without distinct 
stripes, halteres pale yellow; femora obscure yellow, tips 
darkened, most extensively so on forelegs, wings broad, grayish, 
bases narrowly brightened; stigma and a seam behind vein Cu 
light brown; numerous macrotnchia on most veins beyond cord; 
Sci ending about opposite two-thirds length of Rs; male hypopy- 
gium with apices of gonapophyses expanded into short, broad, 
yellow blades 

Male—Length, about 6 millimeters, wing, 7; antennas, about 
12. 

Rostrum dark gray, palpi black Antennae black, of mode¬ 
rate length, if bent backward ending shortly before wing root, 
flagellar segments passing through oval to elongate, verticils 
exceeding segments Head light gray. 

Thorax uniformly dark, gray-pruinose, without evident pree- 
scutal stripes, scuteilum unbrightened. Halteres pale yellow 
Legs with coxie brown, more or less pruinose, especially fore 
pair; trochanters testaceous yellow; femora obscure yellow, tips 
darkened, widest on forelegs where about outer two-thirds is 
included, narrowest on posterior pair; tibiae obscure yellow, 
tips narrowly darkened; tarsi dark brown, basitarsi paler 
Wings (Plate 1, fig. 9) broad, grayish, base more brightened, 
stigma and a seam behind vein Cu light brown; veins pale 
brown, more yellowish in prearcular and costal portions. Ma- 
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crotrichia on all longitudinal veina beyond cord with the ex¬ 
ception of R« and basal portion of R 2 *s + -i- Venation: Sc 3 ending 
about opposite two-thirds length of Rs, Sc 2 near its tip; R 2+ a + 4 
slightly shorter than R*; R 3 short, suberect; veins issuing from 
cell 1st M 2 not conspicuously arched, m and basal section of 
subequal; m-cu at near one-third length of cell 1st M 2 . 

Abdomen dark brown, including hypopygium. Male hypo- 
pygium (Plate 3, fig 34) with outer dististyle, od, relatively 
stout, apex a decurved acute spine Inner dististyle, id, with 
apex suddenly narrowed into a cylindrical point. Gonapo- 
physes, g , at apex expanded into short, broad, yellow blades. 

Habitat —Northern Korea 

Holotype, male, Seren Mountains, altitude 2,800 feet, July 
6, 1938 (Yankovsky). Paratopotype, male, altitude 3,000 feet, 
July 5, 1938. 

Rhabdomastix (Saeandaga) spatuhfera is very different from 
the other described regional species, especially in the general 
coloration and m the structure of the male hypopygium, 
notably of the gonapophyses 

KHABDOMASTIX (SACANDAGA) LURLDOIDE8 «p nor. Plat* 1. fir 10, Plat* I. fir- U 

Belongs to the lurtda group; general coloration dark, scutel- 
lum and lateral borders of praeseutum obscure yellow; halteres 
pale yellow; femora yellow, tips broadly blackened, widest on 
forelegs; wings brownish yellow, proximal half brighter, in¬ 
cluding veins; vein Sc a lacking, R a oblique, with macrotrichia 
over entire length; male hypopygium with gonapophyses un¬ 
usually long, strongly curved, narrowed to acute blackened 
points 

Male. —Length, about 5 to 5.5 millimeters; wing, 5.5 to 6. 

Female —Length, about 6 millimeters; wing, 6 

Rostrum black, sparsely pruinose; palpi black Antennae 
with scape and pedicel black, flagellum brownish black; flagel¬ 
lar segments passing through oval to long-oval, longest ver¬ 
ticils unilaterally distributed. Head dark gray. 

Anterior lateral pretergites light yellow Thorax black, 
sparsely prumose, lateral margins of praescutum and posterior 
border of scutellum broadly obscure yellow; m female, prae- 
scutal interspaces indicated by narrow reddish lines before 
suture; in cases sides of mediotergite and pleurotergite ob¬ 
scure yellow, in other specimens these more darkened. Pleura 
chiefly dark, variegated with obscure yellow; dorsopleural 
membrane obscure yellow. Halteres pale yellow. Legs with 
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coxae obscure yellow; trochanters yellow; femora yellow ba- 
sally, tips brownish black, widest on forelegs where about outer 
half is darkened, narrowest on posterior femora where about 
distal seventh is infuscated; tibise brownish yellow, tips nar¬ 
rowly darkened; tarsi brownish yellow, passing into dark 
brown. Wings (Plate 1, fig 10) brownish yellow, proximal 
half somewhat clearer yellow; veins brown m outer portions, 
yellow m basal areas. Numerous macrotnchia on longitudinal 
veins beyond cord, including entire length of R a . Venation; 
Sci ending nearly opposite fork of Rs, SC 2 lacking; Rs long, 
exceeding twice R 2+ <w 4 ; R? very oblique, as in the group; cell 
1st M 2 relatively small, shorter than vein M 4 beyond it; m-cu 
close to midlength of cell 1st M 2 

Abdomen black, sparsely prumose; hypopygium brownish 
yellow Male hypopygium (Plate 3, fig. 35) with gonapophy- 
ses, g, unusually long, strongly curved, narrowed to long, acute, 
blackened points. 

Habitat. —Northern Korea. 

Holotype, male, Seren Mountains, altitude 4,000 feet, July 
19, 1938 ( Yankovsky) Allotopotype, female Paratopotypes, 
several of both sexes, altitude 3,500 to 5,000 feet, July 10 to 
August 2, 1938 (Yankovsky) 

Allied to the western Pakearctic Rkadomastix (Sacaadaga) 
lurida (Loew) and R (S.) mchnata Edwards, d]ffermg es¬ 
pecially m the structure of the male hypopygium, as the 
unusually long and slender, curved gonapophyses. Further 
undescribed member of the group occurs in the Rocky Moun¬ 
tain area of western North America The strongly oblique 
R 3 , with macrotnchia throughout its length, together with the 
loss of vein Sc 2 , as well as the structure of the male hypo¬ 
pygium, as the acutely pointed gonapophyses, mark the group 
as very distinct 

CRYPTO LABIS (BJKOURA) SEPT E NT RIO N A LIB »p hoy PUU 1 , fig n. PUU ft, ftg ftft 

Belongs to the ahemi group, general coloration gray, pra;- 
scutum with four slightly more blackish stripes; anterior 
lateral pretcrgites restrictedly brightened, halteres infuscated, 
legs black, only femoral bases restrictedly brightened; wings 
brownish gray, stigma and vague seams on cord and in axillary 
region darker; male hypopygium with dististyle moderately 
slender, penis very long and slender. 

Male —Length, about 4 millimeters; wing, 4 5 

Female —Length, about 4.5 millimeters; wing, 4.5 
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Rostrum black, sparsely pruinose. Antenna short, black 
throughout. Head light ashy gray. 

Pronotum light gray; anterior lateral pretergites restrictedly 
obscure yellow Mesonotal prsescutum dark gray; lighter on 
sides, disc with four slightly more blackish stripes; scutum dark 
gray; scutellum dark basally, apical border broadly orange; 
postnotum dark gray. Pleura heavily gray-prumose; dorso- 
pleural membrane obscure yellow. Halteres mfuscated through¬ 
out. Legs with coxa? dark gray; trochanters brown; remainder 
of legs black, femoral bases, especially of posterior legs, obscure 
yellow. Wings (Plate 1, fig. 11) broad, tinged with brownish 
gray, prearcular field slightly more yellowish, stigma pale 
brown, ill-defined but extensive; a vague dark suffusion at cord; 
axillary region weakly darkened; veins dark brown, brightened 
in prearcular field, somewhat more intensely darkened along 
cord Venation. R 2+a+4 a little longer than basal section of R 5 ; 
m-cu shortly before midlcngth of M 344 ; cell 2d A wide. 

Abdomen brownish black, including genitalia of both sexes. 
Male hypopygium (Plate 3, fig. 36) with ventral lobe of basi- 
style, b, long and conspicuous. Dististyle, d, of moderate length 
and slenderness, sinuous, more dilated on proximal third, central 
portion with five or six small setiferous tubercles; distal third 
with numerous, very small, pale punctures; apex obtuse, ^Edea- 
gus, a, terminating in two small pale blades; penis very long 
and slender 

Habitat. —Northern Korea. 

Holotype, male, Seren Mountains, altitude 3,000 feet, July 
16, 1938 ( Yankovsky) Allotopotype, female, altitude 4,500 
feet, July 16, 1938. 

Cryptolabis ( Bmoura ) septentrionahs is very distinct from 
the other known regional species of the subgenus. In the 
very elongate aedeagus and penis it resembles C. ( B .) dicladura 
Alexander and C, (B ) perductihs Alexander, of southern 
and western China, differing very conspicuously in the struc¬ 
ture of the dististyle. This is the most northerly representa¬ 
tive of Bseoura so far discovered 

OHM OS LA (ORMOSIA) DEVOTA «p mot. Plot* 1. 0s II; Plat* I. 0r *7 

General coloration gray; antennal flagellum pale brown; 
halteres obscure yellow; legs brown; wings grayish, stigma a 
little darker than ground; macrotrichia of cells long and 
dense; cell 1st M 2 small, closed; m-cu at fork of M; vein 2d A 
moderately sinuous; male hypopygium with two simple disti- 
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styles, outer broader, slightly enlarged, and set with dense rows 
of scales; inner dististyles slender, at apex slightly enlarged and 
bearing two powerful setae. 

Male. —Length, about 6 millimeters; wing, 6.5; antennae, 
about, 1.4. 

Rostrum and palpi black Antennae moderately long; basal 
two segments somewhat darker brown than flagellum; outer 
flagellar segments elongate-cylindrical, with verticils consider¬ 
ably longer than segments and unilaterally distributed. Head 
gray, with abundant pale pubescence 

Mesonotum gray, central portion of prfescutum more brown¬ 
ish gray but without distinct stripes; pubescence of thorax 
long and pale. Pleura dark gray; a conspicuous group of long 
yellow setae on pleurotergite Halteres obscure yellow Legs 
with coxae dark gray; trochanters brown; remainder of legs 
brown Wings (Plate 1, fig. 12) grayish, prearcular field re- 
strictedly yellow; stigma a little darker than ground; cord 
vaguely seamed with darker; veins brown, trichia a little darker, 
long, and dense (indicated in figure by stippling). Venation: 
Sc 2 about opposite midlength of comparatively short straight 
Rs; Ro close to fork of Ro^*; cell 1st M 2 small, closed, shorter 
than any of veins issuing from it; m-cu at fork of M; vein 2d 
A moderately sinuous 

Abdomen dark brown, hypopygium a little brightened. 
Male hypopygium (Plate 3, fig. 37) with two simple dis¬ 
tistyles, outer, od f broader, slightly enlarged outwardly, apex 
with dense rows of flattened scales Inner dististyle, id, 
subequal in length but slender, at apex with a spinous point 
on one side; two terminal setae, one shorter and slenderer, 
the second long and strong, directed more or less backward. 
Phallosome, p, difficult to describe from the unique slide mount, 
appearing as two flattened apophyses on either side of an 
urn-shaped spmulose median structure. 

Habitat.- -Northern Korea. 

Holotype, male, Seren Mountains, altitude 4,000 feet, July 
10, 1938 ( Yankovsky ). 

Ormosta ( Ornioaia) devota is entirely different from all 
known species of the genus From other gray species having 
cell 1st M 2 closed it differs in the structure of the male hypo¬ 
pygium which somewhat suggests that of species of the vivit~ 
tata group yet is quite distinct. The clavate squamose head 
of the outer dististyle is much as in species of the otherwise 
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distinct similis group in Ormosia and in certain other eriop- 
terine groups. 

ORMOSIA (ORMOSIA) CATA >p. noT PUt« 1, Sr. lit Plat* 1. A a SI 

General coloration polished black; antennae black throughout; 
head gray; anterior lateral pretergites light yellow; thoracic 
pleura gray-pruinose; femora yellow, tips abruptly blackened, 
broadest on forelegs; wings with a faint dusky tinge, prear- 
cular and costal portions clear light yellow, stigma brown, R 2 
close to base of cell R 3 ; cell 1st M 2 closed, with m-cu close 
to its inner end; anal veins divergent; male hypopygium with 
inner dististyle a simple blackened rod, ledeagus slender, ter¬ 
minating in a small sagittate head. 

Male. —Length, about 4.5 millimeters; wing, 5 6 

Rostrum and palpi black. Antennae black throughout, mod¬ 
erately elongate, if bent backward extending approximately to 
wing root; flagellar segments oval, with a dense white pubes¬ 
cence. Head gray. 

Pronotum black, sparsely pruinose; anterior lateral pre¬ 
tergites abruptly light yellow. Mesonotum almost uniformly 
polished black, preescutum very weakly pruinose on lateral 
portions; posterior lateral portions of scutal lobes obscure 
yellow. Pleura black, heavily dusted with gray; dorsopleural 
membrane dusky. Hal teres with stem obscure yellow, knob 
clear yellow. Legs with coxa? brownish yellow, fore pair some¬ 
what darker; trochanters yellow; femora yellow, tips conspi¬ 
cuously blackened, most extensively so on forelegs where about 
the distal half is darkened, narrower on other legs, including 
about outer fifth or sixth; tibiae obscure yellow, tips darkened; 
tarsi dark brown. Wings (Plate 1, fig 13) with a faint dusky 
tinge, prearcular and costal regions clear light yellow; stigma 
oval, dark brown; a scarcely evident darkening along vein Cu 
in cell M; veins dark brown, yellow in flavous portions Maero- 
tnchia covering almost whole wing surface (indicated in figure 
by stippling). Venation: R 2 close to fork of R J+ s ,4 and base of 
cell R 3 ; cell 1st M 2 closed, m-cu close to its inner end; anal 
veins divergent, 2d A gently sinuous. 

Abdomen, black, hypopygium somewhat brightened Male 
hypopygium (Plate 3, fig. 38) with the tergal lobes, 9t, small, 
gently divergent, separated by a U-shaped notch. Basistyle, b, 
with conspicuous dorsal and ventral lobes Outer dististyle, od, 
large, club-shaped, bearing a sclerotized fingerlike rod on mar- 
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gin. Inner dististyle a slender, simple, blackened rod. What 
seem to represent gonapophyses, g, appear as flattened blades, 
the outer angle of each produced into an acute spine. ^Edeagus, 

а, slender, terminating in a small sagittate head, apex obtuse. 

Habitat .—Northern Korea. 

Holotype, male, Seren Mountains, altitude 2,800 feet, July 

б , 1938 (Yankovsky). 

Ormosa (Ormosa) cata is very distinct from all described 
regional species, being most similar to O. (0 ) prava sp nov, 
described below It is well distinguished by the color of the 
wings and legs, venation, and the structure of the male hypo- 
py gi urn 

ORMOSIA (OHMOS1A) PRAVA mp nov PUt« 1, flff 141 PUU S, fir 39 

General coloration polished black; halteres with bright yel¬ 
low knobs; femora black, bases obscure yellow, involving basal 
third or a little more; wings brownish yellow, costal region 
clearer yellow, a conspicuous brown pattern including stigma 
and broad seams at cord and along vein Cu; R 2+ 34 i short, R 2+ * 
preserved; cell 1st M> closed; m-cu beyond foik of M; anal veins 
divergent; male hypopygium with inner dististyle a broad black¬ 
ened plate that is produced laterac] into a strong black spine 

Male .—Length, about 6 millimeters, wing, 7, antennae, about 

2 

Female .—Length, about 7 to 7.5 millimeters; wing, 6 5 to 8. 

Rostrum and palpi black. Antennae black throughout, fla¬ 
gellar segments oval Head dark gray. 

Pronotum black; anterior lateral pretergites obscure brown¬ 
ish yellow. Mesonotum polished black, surface not or scarcely 
prumose Pleura black, sparsely dusted with gray; dorsopleural 
membrane brownish black Halteres with stem dusky, knob 
bright yellow Legs with coxae black; trochanters reddish 
brown; femora black, bases obscure yellow, involving proximal 
third or a little more; tibiae brownish black to black, both ends 
somewhat darker; tarsi black Wings (Plate 1, fig, 11) with 
ground color brownish yellow, prearcular field and costal region 
clearer yellow, stigma and broad conspicuous seams at origin 
of Rs, cord and outer end of cell 1st M 2 , and along vein Cu, 
dark brown; anal cells washed wuth somewhat paler brown, 
especially on basal portions; some of longitudinal veins beyond 
cord very narrowly seamed with brown, veins coarse, dark 
brown, more yellowish in brightened costal portions. Macro- 
trichia of cells abundant, lacking only at wing base (indicated 
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in figure by stippling). Venation: R 2 + 3+ 4 short to very short, 
subequal to R 2+3 , R.> thus beyond fork of R 2+ a + 4 ; cell 1st M a closed, 
varying from short to longer rectangular; m-cu shortly beyond 
fork of M; anal veins divergent In one paratype, on both 
wings, outer third of distal section of vein Mi +a atrophied. 

Abdomen black, submtidous, including hypopygium and 
genital shield of female; cerci of latter pale yellow to light 
horn-colored Male hypopygium (Plate 3, fig. 39) with what 
appears to be the tergite, 9£, narrowly transverse, produced 
caudad into a broad pale membrane, more sclerotized basal 
portions with punctures, remainder with only microscopic pubes¬ 
cence Basistyle, b, with mesal lobe longer and more pointed 
than outer lobe Outer dististyle, od, a massive clavate struc¬ 
ture whose true extent and conformation is difficult to decide in 
the type and which is evidently more complex than illustrated, 
the head with abundant long coarse seta 1 Inner dististyle, id, 
a broad blackened plate, its apex produced laterad mto a long, 
strong, black spine ^Edeagus, a, terminating in two rods that 
are recurved at tips into short spines. The conspicuous plate- 
like apophyses of the related O. cata seem to have no homologues 
in this species 

Habitat —Northern Korea 

Holotype, male, Seren Mountains, altitude 3,000 feet, July 5, 
1938 (Yankovsky) Allotopotype, female, altitude 2,500 feet, 
June 17, 1938 Paratopotypes, G females, altitude 3,000 to 
3,200 feet, June 15 to 30, 1938 

The nearest relative is Ormosia (Ormosia) cata sp. nov., 
which has the general coloration similarly polished black. The 
present, flv differs in the larger size, heavily patterned wings, 
distinct leg pattern, and especially in the very different male 
hypopygium 

ORMOSIA (ORMOSIA) DlTCALlS Alexander 

Ormosia (Ormosia ) ducah$ Alexander, Philip Journ Scl 67 (1038) 
162, 163 

This very distinct fly has been known from the unique type 
Numerous specimens, Ompo, Northern Korea, altitude 200 to 
700 feet, May 18 to 28, 1938, Seren Mountains, altitude 2,500 
to 4,200 feet, June 18 to July 3, 1938 (Yankovsky) 

ORMOSIA (ORMOSIA) YANKOVSKY! *p nor PUt* 1. 9* 15; PUU S. Or 40. 

General coloration pale yellow; antennae brown; femora and 
tibiae yellow, tips narrowly but conspicuously blackened, tarsi 
uniformly black; wings yellow, veins pale and indistinct; cells 
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M 2 open by atrophy of m; male hypopygium with phallosome 
heavily blackened, asymmetrical* 

Male. —Length, about 4 to 4.2 millimeters; wing, 4 to 4.5. 

Female .—Length, about 4.5 millimeters; wing, 4.5 to 4.8. 

Rostrum brownish testaceous; palpi dark brown Antennae 
brown; flagellar segments oval. Head brown 

Thorax uniformly pale yellow, without clearly defined mark¬ 
ings. Halteres pale yellow Legs with coxae and trochanters 
yellow; femora yellow, tips narrowly but abruptly brownish 
black, the amount subequal on all legs; tibiae yellow, tips 
conspicuously blackened, the amount about twice as extensive 
as femoral darkening; tarsi black Wings (Plate 1, fig 15) 
with a uniform pale yellow tmge, veins a little deeper colored 
but inconspicuous against ground. Macrotrichia well distrib¬ 
uted (indicated in figure by stippling). Venation- Sc short. 
Sci ending about opposite fork ol Rs; cell R 9 deep; cell Mo open 
by atrophy of m; m-cu close to fork of M, vein 2d A short and 
nearly straight. 

Abdomen, including hypopygium, yellow, tergites a trifle 
darker. Male hypopygium (Plate 3, fig. 40) with both disti- 
styles simple, pale; outer style slender, surface with microscopic 
appressed spines Inner dististyle, id, a trifle longer, tip obtuse 
with a few setfe at apex. Phallosome, p, heavily blackened, 
asymmetrical, including a cylindrical lateral rod with apex 
obtuse 

Habitat —Northern Korea. 

Holotype, male, Ompo, altitude 200 feet, May 18, 1938 
( Yankovsky ). Allotopotype, female Paratopotypes, numer¬ 
ous specimens of both sexes, altitude 100 to 800 feet, May 
18 to 29, 1938; paratypes, Seren Mountains, altitude 3,000 
to 4,500 feet, June 21 to July 18, 1938 ( Yankovsky ). 

Allied to Ormosia (Ormosia) eonfluenta Alexander, of Japan, 
differing conspicuously in the pattern of the legs and m the 
structure of the male hypopygium, as the heavily blackened 
phallosome I take very great pleasure in dedicating this 
fly to the collector, Mr. Alexander Yankovsky. 

ORMOSIA (ORMOSIA) CORNITTOIOES *p nor Plit* 1. fi* 16. Plats 3, fl*. 41 

General coloration dark gray; antennae dark throughout; 
halteres pale yellow; femora obscure yellow, passing into dark 
brown; wings pale yellow, stigma brown, conspicuous; vein R 2 
close to fork of R 2+3 + 4 ; cell M 2 open by atrophy of basal section 
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of M s ; vein 2d A moderately sinuous; male hypopygium with 
inner margin of outer dististyle produced into a strong spine; 
inner dististyle conspicuously spinous; gonapophyses appearing 
as slender yellow rods that are connected with broadly flattened 
plates subtending sedeagus 

Male —Length, about 4 to 4,5 millimeters; wing, 4.5 to 5 5; 
antennae, about 1 to 1 2. 

Female —Length, about 4 5 to 5 millimeters; wing, 5 to 5.5. 

Rostrum and palpi black Antennse of moderate length; 
scape and pedicel black, flagellum dark brown; flagellar seg¬ 
ments oval. Head dark gray. 

Mesonotum dark gray, unmarked; setae of prfescutal inter¬ 
spaces pale Pleura dark gray. Halteres pale yellow through¬ 
out. Legs with the coxae and trochanters testaceous yellow; 
femora obscure yellow basally, passing into dark brown; tibicp 
brownish yellow, both ends narrowly darkened; tarsi brownish 
black Wings (Plate 1, fig 16) with a pale- 3 r ellow tinge, clear¬ 
est on prearcular and costal fields; stigma brown, conspicuous, 
veins brown, yellow in pale areas Venation: R 2 at or just 
beyond fork of R 2+1+4 ; cell M 2 open by atrophy of basal section 
of vein Mj, vein 2d A moderately sinuous 

Abdomen dark brown, hypopygium a trifle brightened 
Male hypopygium (Plate 3, fig. 41) with tergitc, 9£, a flat- 
tened-depressed plate, apical margin gently concave to nearly 
truncate, surface with microscopic setulse. Outer dististyle, od, 
blackened, relatively narrow, inner margin produced into a 
strong black spine; apex produced into a membranous lobe In¬ 
ner dististyle, id, complex, consisting of an outer flattened black 
plate that is extended into two, or occasionally, three spinous 
points, at base of plate a further group of three black spines. 
Phallosome, p, consisting of slender, gently curved, yellow apo¬ 
physes, acute tips blackened and acute; sedeagus subtended by 
conspicuous flattened plates 

Habitat .—Northern Korea 

Holotype, male, Ompo, altitude 1,000 feet, May 23, 1938 
(Yankovsky) Allotopotype, female Paratopotypes, 3 females, 
1 male, altitude 400 feet, May 19, 1938 Paratype, male, Seren 
Mountains, altitude 6,000 feet, June 25, 1938 (Yankovsky) 

Ormosia (Ormosm) cornutoides is quite distinct from all 
other species described from eastern Asia It is more similar 
to the western Nearctic O. (O.) cornuta (Doane) and O (O.) 
subcomuta Alexander, yet amply distinct in the structure of 
the male hypopygium. 



62 The Philippine Journal of Science i»4o 

ORMOSIA (ORMOS1A) FBAGMENTATA ap nor. Plate 1, flc 17 i Plate *, ««. 41. 

General coloration dark plumbeous gray, thorax unmarked; 
halteres pale yollow; legs obscure yellow; wings with a weak 
brown tinge, large stigma darker brown; R 2 , 8 and R 2 sub¬ 
equal, cell R 3 deep; cell M 2 open by atrophy of basal section 
of M s ; male hypopygium with outer dististylc expanded into 
a triangular blade, truncate outer margin cut into three or 
four lobes by notches; gonapophyses appearing as slender black 
rods on either side of an entire depressed median plate. 

Male —Length, about 3.8 to 4 millimeters; wing, 4.5 to 4.7; 
antennal, about 1. 

Female —Length, about 5 millimeters; wing, 5. 

Rostrum brownish gray; palpi black Antennas of moderate 
length, dark brown; flagellar segments subcylindrical, verticils 
longer than segments. Head dark gray. 

Mesonotum and pleura dark plumbeous gray, without mark¬ 
ings. Halteres pale yellow. Legs with coxae dark brown; tro¬ 
chanters obscure yellow, remainder of legs obscure yellow, 
terminal tarsal segments darkened Wings (Plate 1, fig 17) 
with a weak brownish tinge, prearcular and costal fields light 
yellow, stigma large, brown; vague pale-brown washes at cord 
and along vein Cu; veins brown, brighter in yellow areas. 
Macrotrichia of cells abundant but arising from small pale punc¬ 
tures (indicated in figure by stippling). Venation: R 2 , s and R 2 
subequal, both about two-thirds R^.j^; cell R 3 deep, cell M, deep, 
cell open by atrophy of basal section of M 3 ; m-cu erect, at 
fork of M; vein 2d A gently sinuous on distal third 

Abdomen dark brown, hypopygium scarcely brightened Male 
hypopygium (Plate 3, fig 42) with the two dististyles nearly 
terminal Outer dististyle, od, blackened, expanded into a 
triangular blade, truncated outer margin cut into three or four 
lobes with fimbriate margins, surface of style with abundant 
small black seise. Inner dististyle, id, a little larger, outer mar 
gin roughened by scabrous points, apex an irregular blade that 
is fimbriate by irregular teeth Phallosome, p, appearing as 
simple black apophyses arising laterally from a broadly de¬ 
pressed, yellow, median plate, caudal margin of the latter entire 
jEdeagus very slender, narrowed to an acute point. 

Habitat —Northern Korea. 

Holotype, male, Ompo, altitude 150 feet, May 8, 1938 (Yan¬ 
kovsky). Allotopotype, female, altitude 400 feet, May 19, 1938. 
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Paratopotypes, males and females, altitude 150 to 250 feet, May 
7 to 13, 1938; altitude 400 feet, May 19, 1938 (Yankovsky). 

Ormosia (Ormosta) fragmentata is entirely different from 
all known regional species of approximately similar general 
appearance The structure of the male hypopygium is quite 
distinctive. 

ERIOPTERA <ERIOPTERA> B1CORN1FER Alexander 

Enoptera (Erxoptera) bicomxfcr ALEXANDER, Ann Ent Soc. America 
14 (1921) 116 

Described from the main island of Japan. Northern Korea, 
Seren Mountains, altitude 1,500 to 2,000 feet, July 16 to 
August 27, 1938 (Yankovsky). 

ERIOPTERA (ERIOPTERA) FUSCOHALTERATA Alexander 

Erwptera ( Enoptcin ) fuscohalterata Alexander, Proc U. S Nat. 
Mus Art. 4 68 (1926) 11, 12 

Known hitherto from various stations in eastern Siberia 

Northern Korea, Chonsam, Paiktusan, altitude 3,600 feet, 
July 13, 1937 (Yankovsky) Seren Mountains, altitude 2,800 
to 3,000 feet, June 22 to 30, 1938 ( Yankovsky ). The male 
hypopygium of the unique type was defective m the loss of 
the outer dististvle and may be redescribed as follows: Outer 
dististvle appearing as a flattened dark-colored blade that nar¬ 
rows to the obtusely rounded apex. Inner dististyle with apical 
spine provided with numerous setigerous punctures, on outer 
margin of style, opposite recurved tip of apical spine, with 
one or two small spines or strong setigerous tubercles On what 
appears to be the ninth tergite, on either side, a microscopic 
sensory peg 

ERIOPTERA (ERIOPTERA) METHOFIJSCA «D nor Plata 1 . fir 18} Plata 4. fir 41 

General coloration brown, prePscutum darker medially; pleura 
dark brown, variegated with obscure yellow; knobs of halteres 
dark brown; femora brown, bases restnctedly yellow; wings 
subhyahne, with a weak brown tinge, veins pale brown; male 
hypopygium with outer dististyle a slender blackened rod, tip 
acute; inner dististyle with tip recurved, blackened; gonapo- 
physes appearing as simple blackened spines 

Male —Length, about 5 to 6 millimeters; wing, 5 to 7. 

Rostrum and palpi black Antennae with basal segments brown, 
outer segments somewhat paler; flagellar segments elongate, 
subcylindncal; terminal segments shorter than penultimate 
Head brownish gray 
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Pronotum dark brown medially, yellow on sides; anterior 
lateral pretergites yellow, Mesonotal praescutum grayish brown, 
darker brown medially in front, area delimited by row of se- 
tigerous punctures on interspaces; scutal lobes darkened; scutel- 
lum dark brown; postnotum reddish brown Pleura chiefly dark 
brown, variegated with obscure yellow, especially on ventral 
sternopleurite and dorsopleural membrane. Halteres with stem 
yellow, outer end and knob dark brown Legs with coxie obscure 
brownish yellow; trochanters yellow; femora brown to dark 
brown, bases restrictedly yellow; tibise and tarsi brownish yel¬ 
low, terminal tarsal segments dark brown Wings (Plate 1, fig. 
18) subhyaline, with a weak brown tinge; stigmal region vaguely 
mfuscated; veins yellowish brown to pale brown, m&crotrichia 
dark Venation: vein 2d A strongly sinuous 

Abdomen dark brown, sparsely prumose, hypopygium reddish 
yellow Male hypopygium (Plate 4, fig 43) with the tergite, 
9 t t lacking a specially modified sensory peg Outer dististyle, 
od , slender, simple, blackened, tip acute Inner dististyle, ul , 
with tip strongly recurved, blackened; outer margin at near 
midlength with a small, more or less developed, chitimzed point, 
in cases a small spine Gonapophyses, g, appearing as simple 
blackened spines 

Habitat —Northern Korea 

Holotype, male, Seien Mountains, altitude, 2,500 feet, June 
18, 1938 (Yankovsky) . Paratopotypes, 10 males, altitude 
2,500 to 6,000 feet, June 14 to 25, 1938 (Yankovsky) 

Erioptera, (Erioptera) medwfusca has the hypopygium very 
similar to that of E (E.) fuscohalterata Alexander, but the 
coloration of the body, legs, and wings is quite different E 
(E ) lutca Mcigen, of Europe, likewise has a hypopygium of 
somewhat similar structure, especially the inner dististyle, 
but the outer dististyle is much broader and of different con¬ 
formation 

ERIOPTERA (ERIOPTERA) HOR11 Alexander 

Erioptera (Enoptera) horn Alexander, Philip. Journ Sci. 24 (1924) 
583, 584 

Widely distributed in northern Japan. Northern Korea, 
Ompo, altitude 150 feet, June 7, 1937 (Yankovsky). 

ERIOPTERA (ERIOPTERA) BEX-ACULEATA «p no* Plate 1, fiff 19; Plat* 4, «*. 44 

General coloration, including antennap, halteres, and legs, 
pale yellow; wings yellow, veins poorly differentiated against 
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ground; male hypopygium with both dististyles simple, outer 
extended into a long straight black spine; gonapophyses of 
either side bearing three blackened spinous points, most lateral 
point larger and microscopically roughened. 

Male. —Length, about 5 millimeters; wing, 5.8. 

Rostrum yellow; palpi pale brown. Antennae pale brownish 
yellow, outer segments even paler; flagellar segments with 
unusually long pale verticils. Head yellow 

Thorax uniformly pale yellow, unmarked. Halteres yellow 
throughout Legs yellow, outer tarsal segments a trifle darker. 
Wings (Plate 1, fig 19) pale yellow, veins and macrotrichia 
a trifle darker than ground Venation: 2d A unusually sinuous. 

Abdomen, including hypopygium, yellow. Male hypopygium 
(Plate 4, fig 44) with both dististyles simple, long and slender, 
outer, od, slightly more expanded on basal two-thirds, apex 
a straight black spine; inner style, id, a little shorter, tip nar¬ 
rowly blackened. Gonapophyses, g, on either side bearing 
three spines, most lateral spines larger, blackened apex micro¬ 
scopically roughened; inner spines slenderer, tips conspicuously 
blackened 

Habitat —Northern Korea 

Holotype, male, Seren Mountains, altitude 3,500 feet, June 
30, 1938 ( Yavkovsky) 

Erioptera (Erioptera) sex-aculcata is quite distinct from the 
other regional species, especially from all those having the 
halteres and legs uniformly yellow The structure of the 
gonapophyses is quite distinctive of the species. 

ERIOPTERA (ILISIA) A8YMMETRICA Alexander 

Enoptcra, ( Acyphona ) (wymnu’tnca Alexander, Canad Exit 45 
(1913) 289, 290 

Northern Korea, Seren Mountains, altitude 2,000 to 4,500 
feet, August 21 to September 15, 1928 ( Yankovsky). 

FRIOPTERA (ILISIA) SERFNtCOLA n> no. Pl*te 1. tf JO. Plate 4. ii 

General coloration dark gray; halteres pale yellow; femora 
brownish yellow basally, tips broadly brownish black; tibiae 
obscure brownish yellow, both ends more darkened; wings pale 
yellow, heavily patterned with dark brown; cell 1st M 2 elong¬ 
ate, closed; male hypopygium with outer dislistyle deeply divided 
into two shell-like blades; inner dististyle entirely pale; each 
gonapophysis blackened, profoundly but unequally bifid 

3G101-6 
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Male .—Length, about 5 to 5 5 millimeters; wing, 6.5 to 7. 

Female —Length, about 6 to 6 5 millimeters; wing, 7.5 to 8. 

Rostrum dark gray, palpi black. Antenna* (male) moder¬ 
ately long, if bent backward extending about to wing root; 
basal segments pale brownish yellow, outer five or six flagellar 
segments darker; flagellar segments long-oval. Head dark gray 

Pronotum dark, anterior lateral prelergites obscure yellow. 
Mesonotal praescutum dark gray, center of prcescutum a little 
darker, pseudosutural fovea* black Pleura dark gray, dorso- 
pleural membrane dark brown. Halteres pale yellow Legs 
with coxse giay, trochanters brown; femora brownish yellow 
basally, tips broadly brownish black, including distal third 
or more of segment; tibire obscure brownish yellow, bases 
narrowly, tips more broadly blackened; tarsi dark brown to 
brownish black Wings (Plate 1, fig 20) with ground color 
pale yellow and a relatively heavy dark-brown pattern, in¬ 
cluding three major costal areas at origin of Rs, stigma and 
tip of Ri + 2 ; cord and outer end of cell 1st M_» seamed with 
brown, a marginal series of spots at ends of all longitudinal 
veins, largest at R n and 2d A; small dark clouds at h, arculus, 
and fork of M m ; a more or less extensive dark seam near 
midlength of basal section of Cui, in cases including about one- 
third length of section, m others reduced to small spot; axillary 
maigm in cell 2d A narrowl\ bordered by dusky; veins yellow, 
dark brown m clouded aieas Venation: Rs relativel> short, 
only a little longer than R, Sc 2 only a short distance beyond 
origin of Rs, cell 1st Mj elongate, closed, much exceeding vein 
Mi< 2 beyond it; vein 2d A straight 

Abdomen, including hypop^gium, black Male hypopygium 
(Plate 4, fig. 45) with outer dististyle, od, deeply divided into 
two flattened shell-like blades, outer blade a little larger, 
yellow, with outer margin blackened, inner blade dusky, more 
obtuse at apex; a further blackened spinous point midlength 
of style. Inner dististyle, id, entirely pale, expanded at base, 
constricted at midlength, apex a little expanded Gonapophy- 
ses, g , proioundly bifid, heavily blackened, outer arm a nearly 
straight rod, apical third gently incurved, outer margin mi¬ 
croscopically serrulate, inner arm about one-half as long and 
slenderer, very gently curved, tip with a few denticles. 

Habitat —Northern Korea 

Holotype, male, Seren Mountains, altitude 8,200 feet, June 
21, 1938 ( Yankovsky ). Allotopotype, female, pinned with 
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type. Paratopotypes, several of both sexes, altitude 2,000 to 
3,800 feet, June 15 to July 10, 1938 (Yankovsky ). 

Erioptera (Ilxsia) seremcola is very different from all other 
described species of the genus In its wing pattern it more 
resembles species of the subgenus Hoplolabis Osten Sacken, 
but from the venation must be referred to Ihsta. 

ERIOPTERA (SYMPLFCTA) HYBRIDA <Mei*en) 

Limoma hybnda Mkigen, Klass 1 (1804) 67 

Widespread over the entire northern Paleearctic region but 
not in the Nearctic, as formerly supposed, being there replaced 
by E (S ) cana (Walker) which ranges as far south as Gua¬ 
temala and southern Mexico The following records for hy - 
buda greatly extend its recorded range eastward in Asia. 

Western China, Kwanhsien, Szechwan, altitude 4,500 feet, 
August 4, 1930 (G. AT. Franck) Northern Japan, Abashin, 
Hokkaido, August 31, 1922 (Teiso Esaki). Northern Korea, 
Seren Mountains, altitude 3,500 feet, September 14, 1938 
(Yankovsky) One male specimen from Korea, on one wing 
only, has a spur of a vein from 2d A to the margin, thus 
producing the venation of the subgenus Podoneura Bergroth 

I am following Edwards a in using the name Symplecta 
and in relegating it to subgeneric rank under the older genus 
Erioptera For many years the subgenus had been called He - 
lobia St Fargeau, but Symplecta has now been found to be 
the prior name 4 

ERIOPTERA (SYMPLECTA) CHOSENENS1S ap nov PUtf L fig 21, Plate 4, flf. 44. 

General coloration gray; antennae black throughout; meso- 
notal prsescutum with three narrow dark-brown stripes; scutel- 
lum gray, with a narrow brown median vitta; postnotum light 
gray, pleura brownish gray, variegated with yellow on ptero- 
plcurite and caudal portion of sternopleurite; knobs of halterea 
brownish black; legs black, femoral bases brown; wings pale 
yellowish subhyaline, spotted with brown; Sc 2 at or beyond 
one-third length of Rs; m about one-half basal section of M 3 ; 

•Trans Soc British Ent pt 1 5 (1938) 126 

4 Helobia St Fargeau, Encycl Method Ins 10 (1828) 686, in the past 
the date has commonly been given as 1826, in which case it antedated 
Helobia Stephens, Ill Brit Ent Mandibulata (1827) 45, 60, 61, credited 
by Stephens to Leach According to Sherbom and others, the actual date 
of Helobta St Fargeau is 1828, and the name Symplecta Meigen must be 
used, as is done above 
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male hypopygium with outer dististyle deeply bifid, arms smooth 
and blackened; inner dististyle at apex expanded mto a small 
head; gonapophyses smooth, blackened, conspicuously and un¬ 
equally bispinous at tips. 

Male .—Length, about 4 5 to 5 millimeters; wing, 4.5 to 5. 

Rostrum and palpi black. Antennae black throughout, rel¬ 
atively long (male), if bent backward extending nearly to 
wing root; flagellar segments oval to long-oval. Head light 
gray, eyes (male) large, anterior vertex narrow. 

Pronotum obscure yellow, narrowly dark brown medially. 
Mesonotal prsescutum light brown, humeral and lateral por¬ 
tions yellow; three narrow dark-brown stripes, median stripe 
nearly complete, lateral pair short, beginning behind trans¬ 
verse black pseudosutural fovea*; scutum brownish gray, each 
lobe with a dark-brown dash; scutellum light gray, with a nar¬ 
row brown median vitta; postnotum light gray Pleura chiefly 
dark brownish gray, variegated with vellow, including most 
of pteropleurite and a confluent spot at caudal portion of 
sternopleunte; dorsopleural membrane dusky Halteres with 
stem yellow, knob brownish black Legs with coxae brownish 
yellow; trochanters obscure yellow; femora brown, tips passing 
mto black; tibiae and tarsi black Wings (Plate 1, fig, 21) 
pale yellowish subhyaline; prearcular and costal areas some¬ 
what clearer yellow; a restricted brown pattern, including 
areas at origin of Rs, Sc 2 , cord, outer end of cell 1st M 2 , tip 
of Ri,o» and at supernumerary crossvein m cell R a ; smaller 
and somewhat paler brown areas at end of vein R a , at mid¬ 
length and near tip of 2d A, at margin of midlength of cell 
2d A, and postarcular in base of cell M, veins pale brown, darker 
in clouded areas Venation • Scs some distance beyond origin of 
Rs, at or beyond one-third length of vein; supernumerary cross¬ 
vein in cell R 2 opposite tip of vein m about one-half basal 

section of M a ; m-cu oblique, about two-thirds its length before 
fork of M, vein 2d A moderately sinuous. 

Abdominal tergites dark brown, sternites somewhat more 
pruinose, lateral borders restrictedly yellow; hypopygium more 
yellowish. Male hypopygium (Plate 4, fig 46) without ter¬ 
minal lobes on basistyle, b Outer dististyle, od, deeply bifid, 
arms smooth and blackened; outer arm a little stouter than 
inner, especially on basal portion. Inner dististyle, id, weakly 
darkened, at apex expanded into a small head. Gonapophyses, 
q , smooth, blackened, consincuously bispinous at tips, outer 
spine much longer than inner or lower one 
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Habitat —Northern Korea. 

Holotype, male, Seren Mountains, altitude 3,000 feet, July 
16, 1938 {Yankovsky) . Paratopotypes, males and females, al¬ 
titude 6,000 feet, September 14, 1938 (Yankovsky ). 

Ertoptera ( Symplecta) chosenensts is very different from 
all known species of the subgenus, especially in the structure 
of the male hypopygium Insofar as can be judged from a 
comparison of different sexes only it is apparently closest to 
E . (S ) scotica Edwards, still known only from females taken 
in Scotland. This latter fly differs in various details of colora¬ 
tion and venation, especially the pattern of the scutellum, and 
in the distal position of Sc 2 , with the dark areas at origin of 
Rs and on Sc 2 entirely separate 

ERIOPTERA (EMPEDA) SUBNUBILA »p noT Plate 1, Am U . PUU 4. fir 47. 

General coloration clear light gray, palpi and antennae black, 
halteres pale yellow; legs brown, without scales; wings whitish 
subhyaline, stigma very slightly darker, veins pale; male hypo¬ 
pygium with outer dististyle bifid, stem fully as long as outer 
branch, both branches sclerotized and somewhat blackened, 
outer branch bispinous at tip; inner dististyle with apex less 
pointed than in cmerascens. 

Male —Length, about 4 millimeters; wing, 4 6 

Rostrum dark gray, palpi black Antennae black Head light 
gray 

Pronotum gray, lateral pretergites light yellow Mesonotum 
dear light gra>, praescutal interpaces differentiated by a 
slightly more brownish line and by a series of long erect 
setae, pseudosutural foveae linear, black Pleura gray, includ¬ 
ing dorsopleural membrane Halteres pale yellow, knob large. 
Legs with coxae testaceous brown, sparsely prumose; tro¬ 
chanters yellow; remainder of legs brown, terminal tarsal seg¬ 
ments more brownish black, legs without scales. Wings (Plate 
1 , fig 22) whitish subhyaline, stigma very slightly darker; pre- 
arcular and costal regions somewhat more whitened; veins pale 
brown Venation: Vein R 3 slightly more arcuated and less 
oblique than in cmerascens , cell M 3 shallower 

Abdomen dark brown, sparsely prumose; hypopygium a little 
brightened Male hypopygium (Plate 4, fig 47) with the outer 
dististyle, od , bifid, fused basal portion or stem fully as long as 
outer branch; both branches sclerotized and somewhat black¬ 
ened; outer branch dilated on basal two-thirds, tip bispinous, 
before apex with a lateral rounded shoulder. In cmerascens all 
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dististyles are pale, outer branch very short, tnspinous at apex. 
Inner dististyle, id, narrower than in cmerascens, apex less 
pointed. 

Habitat —Northern Korea. 

Holotype, male, Seren Mountains, altitude 3,000 feet, June 
17, 1938 (Yankovsky). 

Enoptera (Empeda) subnubila is closest to the European 
E. (E .) cmerascens Meigen (nubila Schummel) It is most 
readily told by the structure of the male hypopygium Ed¬ 
wards R considers Empeda Osten Sacken and Gonempedth Alex¬ 
ander as representing subgenera of the genus Cheilotnchia 
Rossi I still believe all three represent subgeneric groups m 
the major genus Enoptera Meigen 

MOLOPHILUS (MOLOPHILUS) TRIACANTHUS Alexander 

Molophxlua trxacanthus ALEXANDER, Philip Journ Sci 53 (1934) 294, 
295 

Formerly known only from the mountains of Honshiu, Japan 

Northern Korea, Ompo, altitude 200 to 800 feet, May 8 to 
29, 1938 ( Yankovsky ). 

MOLOPHILUS (MOLOPHILUS) MONACANTHUS ep n<rr Plat* 1. fir. 2S; Plato 4 t fir 48 

Belongs to the gracilis group and subgroup; general colora¬ 
tion black; femora black with about basal third yellow; tibiae 
obscure yellow, bases and tips darkened; wings with a strong 
brownish tinge, prearcular and costal portions clearer yellow, 
male hypopygium with ventromesal lobe of basistyle extensive, 
produced into a group of short spinous points; outer dististyle 
a little expanded at apex; phallosomic structure at apex produced 
into a long straight spine. 

Male .—Length, about 4 5 millimeters; wing, 4 8 to 5; anten¬ 
nae, about 1. 

Female. —Length, about 5 millimeters; wmg, 5. 

Rostrum and palpi black. Antennae short, dark brown through¬ 
out, flagellar segments oval, longest verticils unilaterally ar¬ 
ranged and much exceeding segments. Head gray. 

Pronotum black, pretcrgites restrictedly but conspicuously 
pale yellow Mesonotum black, very sparsely prumose to 
produce a slightly opaque appearance Pleura dull black, dor- 
sopleural membrane dark brown. Halteres pale yellow, only 
base of stem weakly infumed. Legs with coxae and trochanters 

‘Trans, Soc British Ent. pt, 1 5 (1938) 119. 
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black; femora black, bases yellow, including about proximal 
third; tibia* obscure yellow, extreme base and wider tip m- 
fuscated; tarsi dark brown Wings (Plate 1, fig. 23) with a 
strong brown tinge, prearcular and costal fields light yellow; 
veins and trichia darker brown. Venation: R 2 lying shortly 
distad of r-m; petiole of cell M 3 approximately three times 
m-cu; vein 2d A long, ending a short distance beyond m-cu. 

Abdomen, including hypopygium, black Male hypopygium 
(Plate 4, fig. 48) with dorsal lobe of basistyle short, termi¬ 
nating m a small acute point, ventromesal lobe, vb, much 
broader, inner mcsal portion produced into a number of spinous 
points, including a larger triangular black tooth slightly more 
basad in position Outer distist^le, od, a nearly straight rod, 
at apex a little expanded and produced laterad into a point. 
Inner dististyle, id, little shorter, appearing as a slender, nearly 
straight spine from a slightly expanded base, surface with 
numerous setae. Phallosome, p, an oval plate, apex produced 
into a single long, straight, black spine; surface of expanded 
basal portion with abundant close-set setigerous tubercles to 
produce a somewhat squamose appearance ^deagus, a , pale 
yellow, provided with expanded flanges 

Habitat —Northern Korea. 

Holotype, male, Seren Mountains, altitude 2,800 feet, July 
5, 1938 ( Yankovsky) Allotopotype, female Paratopotypes, 
males and females, altitude 1,800 to 3,800 feet, June 10 to 
July 10, 1938; paratypes, males and females, Ompo, altitude 
700 to 1,000 feet. May 23, 1938 ( Yankovsky ). 

Molophilus ( Molophilus) monacanthus is quite distinct from 
all other regional black species, differing especially in the 
structure of the male hypopygium, notably the unispmous 
phallosomic structure In its general appearance it is amaz¬ 
ingly like the species next considered, M, (M.) facinus sp. nov., 
but the structure of the hypopygium is entirely distinct. 

MOLOPHILUS (MOLOPHILUS) FACINU8 ep nor Plitc 4, flf 49 

Belongs to the giacihs group and subgroup; general colora¬ 
tion black, including head, thorax, and abdomen; halteres 
yellow; femora yellow basally, tips broadly brownish black, 
widest on fore femora; tibiae yellow, with both ends narrowly 
darkened; wings brownish gray, prearcular and costal por¬ 
tions pale yellow; Rs very long; male hypopygium with 
basistyle terminating in three lobes, mesal lobe longest; two 
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simple dististyles, outer one nearly straight, its distal half 
with microscopic spinuUe; inner dististyle a sinuous blackened 
horn that is extended into a long slender point, phallosomic 
plate depressed-flattened, apex obtuse, surface with scattered 
microscopic setulse 

Male. —Length, about 4 millimeters; wing, 4.5, antenna?, 
about 1. 

Female —Length, about 5 millimeters, wing, 5 
Rostrum and palpi black Antenna with scape and pedicel 
black, flagellum paler, brownish yellow to brown, outer segments 
darker; flagellar segments oval, with long verticils Head black 
Thorax black, surface of prsescutum subnitidous. Halteres 
very pale yellow. Legs with coxee brownish black to black, 
trochanters obscure yellow; femora yellow basally, tips broadly 
brownish black, including about distal half of fore femora 
and approximately three-fourths of posterior pair, tibiae light 
yellow, with each end narrowly darkened; basitarsi brownish 
yellow, remainder of tarsi black. Wings brownish gray, pre- 
arcular and costal portions restrictedly pale yellow, veins 
pale brown, macrotrichia darker A few scattered setige- 
rous punctures at base of cell R between arculus and origin 
of Rs Venation: Rs very long, R correspondingly reduced, Rj 
about in transverse alignment with r-m; petiole of cell M 3 
nearly four times m-cu; vein 2d A long, gently sinuous 
Abdomen black Male hypopygium (Plate 4, fig 49) with 
basistyle terminating m three lobes, dorsal, dh t shortest, obtuse 
and unblackened at apex, provided with setee to tip; ventral 
lobe, vh t a little longer and stouter, tip obtuse; mesal lobe, 
mb, longest, heavily blackened, terminating in a blackened 
blade, margin before apex with a small lateral lobe or obtuse 
spine. Two dististyles, outer, od , a slender, nearly straight 
rod, basal half slightly more dilated but glabrous, distal half 
narrowed, terminating in an acute spine, surface back from 
tip with numerous appressed spmulae Inner dististyle, id , a 
sinuous blackened horn that narrows to a long, attenuate, 
acute point Phallosomic structure a flattened plate, apex 
obtusely rounded, unarmed, surface with very delicate scat¬ 
tered setulse .4Cdeagus long, relatively slender 
Habitat —Northern Korea. 

Holotype, male, Ompo, altitude 1,000 feet, May 23, 1938 
( Yankovsky ). Allotopotype, female Paratopotypes, several of 
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both sexes, altitude 300 to 1,000 feet, May 19 to June 16, 
1938 ( Yankovsky ). 

In the structure of the male hypopygium Molophilus ( Molo - 
philu8) facinus is very different from the other regional species 
that have the body coloration intensely black. As indicated 
under the preceding species, it is very similar to the latter, Af. 
(Af.) monacanthus sp nov , yet very distinct. 

MOLOPHILUS (MOLOPHILUS) AV1DU8 ip nov Plato 1, *r 24. Plato 4. tiff 5* 

Belongs to the gracilis group and subgroup; general colora¬ 
tion plumbeous, antennae short, basal segments obscure yellow, 
outer segments passing into brown; halteres yellow; legs pale 
yellowish brown, outer segments darker, wings subhyaline, veins 
a little darker than ground; male hypopygium with dorsal lobe 
of basistyle produced into two conspicuous curved spines, ventral 
lobe a small, pale, fingerlike structure; two simple dististyles, 
longest with appressed spinula? on distal half; phallosomic plate 
pale, apex obtusely rounded, surface with abundant microscopic 
setulse. 

Male —Length, about 4 millimeters, wing, 4.4 to 4 5. 

Female.—Length, about 5 millimeters, wing, 5,4. 

Rostrum and palpi brown Antennae (male) short, if bent 
backward not attaining wing root, basal segments obscure 
yellow, outer segments passing into brown Head dark gray 

Pronotum brown, obscure yellow behind; anterior lateral 
pretcrgites yellow Mesonotum almost uniformly grayish brow n 
to plumbeous; scutellum obscure brownish yellow to testaceous, 
postnotum paler brown Pleura pale brown, dorsal pleurites a 
little darker Halteres yellow Legs with the cox® and tro¬ 
chanters obscure yellow, remainder of legs pale yellowish brown, 
terminal tarsal segments dark brown to brownish black Wings 
(Plate 1, fig 24) subhyaline, veins a little darker than ground; 
costal fringe dark brown, long and dense Venation: R 2 lying 
distad of level of r-m; m-cu about one-fourth length of petiole 
of cell M 3 ; vein 2d A long, gently sinuous 

Abdomen brown, including hypopygium Male hypopygium 
(Plate 4, fig 50) with dorsal lobe of basistyle, db r produced 
into two spines, the outer a conspicuous curved spinous blade, 
with nearly the apical half prolonged mesad into a straight 
blackened spine; inner spine of lobe broad-based, terminating 
in a Jong slender point; ventral lobe of basistyle, vb, proximal 
in position, unusually slender and entirely pale Dististyles, 
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outer, od, longest, appearing as a powerful, curved, blackened 
rod from an expanded base, distal half with appressed spinules, 
tip acute; inner style, id, sinuous, distal half with small punc¬ 
tures. Phallosomic plate, p, pale, apex obtusely rounded; sur¬ 
face with abundant microscopic setulae 

Habitat —Northern Korea. 

Holotype, male, Seren Mountains, altitude 2,500 feet, June 
17, 1938 (Yankovky ). Allotopotype, female, pmned with type. 
Paratopotypes, 1 male, 1 female, with types; 1 male, altitude 
1,800 feet, June 26, 1938 ( Yankovsky ). 

Molophilus ( MolophUus ) avidus is quite distinct from all 
other regional species of the genus, differing primarily in 
the structure of the male hypopygium, notably the bispinous 
dorsal lobe of the basistyle 



ILLUSTRATIONS 


[Legend a, atkagun b t buomtylt?, d, dlatirttylf* db, dor»»l lobe of ba^latyle, dd, dorsal 
di»tlstyl* p, ffonapophyuls td, inner dististyb mb me«*l lobe of baalatyje, od, outer di»- 
twtyle p phalloKomt i tinrite ventral lobt> oT iwLHielyle vd, ventral disttalyle 1 

PlATE \ 

Flfl 1 Ltmonta ( Ltmonta ) parvtpennts Bp nov , venation 
2 Ltmonxa (Dtcranomyta) parmloba Bp. nov ; venation 

3. Antocha (Antocka) Integra sp nov.; venation 

4. Dicranota ( Eudicranola ) perdtsUncta sp nov,; venation 

6. Limnophila ( Elerophila ) persalsa sp. nov ; venation 

6 Limnophila ( Eleeophtla ) scrensnsis sp. nov , venation 

7. Limnophila (Adclphomyia) macrotnchiata Alexander, venation. 

8. Limnophila yanJcovskyana sp nov , venation 

9 Rhabdomasttx ( Sacandaga ) spatuhfera sp, nov , venation 
10. Rhabdomasttx ( Sacandaga ) lurtdoides sp nov , venation. 

11 Cryptolabis ( Bwoura ) septentrional*s sp nov ; venation. 

12. Ormosia (Otmosia) devota sp nov ; venation 

13 Ormosia ( Ormosia ) cat a sp nov , venation 

14 Ormosia ( Ormosia ) prava sp nov , venation 

16 Ormosia ( Ormosia ) yankovskyt sp nov., venation 

16 Ormosia ( Ormotna ) eomutoides sp nov , venation 

17 Ormosia {Ormosia ) fragnuntata sp nov ; venation 

18 Ertoptera (jETrtopfera) mediofusca sp nov , venation 

19 Ertoptera (Erioptcra) sex-aculcata sp nov ; venation 

20 Ertoptera ( Ilisia) scremcola sp nov ; venation 

21 Erioptcra ( Symplccta ) chosenevxis sp nov , venation 

22 Erioptcra ( Empeda ) snbnubila sp no\ , venation 

23 Molophtlus ( Molophtlus ) monacantkus sp nov , venation 
24. Molophtlus ( Molophtlus ) avtdus sp nov , venation 

Plate 2 

Fig 26. Ijtmonxa ( Limonia ) paivipcnnis sp nov , male hypopygium 
26. Limonia {Dtcranomyta) parviloba sp nov ; male hypopygium 

27 Limonia {Dicranomyia) parviloba parvxncxsa subsp nov , male 

hypopygium 

28 Antocka ( Antocha ) Integra sp nov ; male hypopy^nim. 

29 Dicranota ( Eudtcranota ) perdistxncta «p nov.; male hypopygium. 
80. Ltmnophtla {Elmopkila) persalsa sp nov ; male hypopygium. 

31. Limnophila ( Elseophxla ) serenensis sp. nov., male hypopygnum 
32 Limnophila yankovskyana sp. nov,; male hypopygrum. 

Plate 8 

Fig. 38 Rhabdomasttx ( Sacandaga ) mgroapxcata sp nov.; male hypopy- 
gium. 
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Fio.34. Rhabdomattix (Saeandaga) tpatuUfira »p. dot.; male hypopygium. 
86. Rkabdomaitix (Saoandaga) luridoid *a ap. nov.; male hypopygium. 

86. Cryptolabis ( Bmoura) septontrionalis »p. nov.; nude hypopygium 

87. Ormotia (Ormotia) devota ap. nov.; nude hypopygium. 

88. Ormoria (Ormotia) cata ap. dot.; male hypopyglum. 

88. Ormosia (Ormosia) prava ap. nov.; male hypopygium. 

40. Omtosta (Ormosia) yankovskyi ap. nov.; male hypopygium. 

41. Ormosia (Ormosia) cornu toides ap. nov.; male hypopygium. 

42. Ormoeto (Ormora) fragmentata ap. nov.; male hypopygium 

Plate 4 

Fl(L 48. Erioptora (Ertoptera) mtdxofusca ap. nov.; male hypopygium. 

44. Erxoptera ( Briopter *) eex-aculcata ap. nov.; male hypopygium 

45. Erioptera (/kata) screnioola ap. nov.; male hypopygium. 

46. JFrioptora (Symplecta) ohosenen*it ap. nov.; male hypopygium. 

47. Erioptera (Empsdti) subnubila sp. nov.; male hypopygium. 

48. Molophilu* (Molophilus) monacanthus ap. nov.; male hypopygium. 

49. Molophilu* ( Molophilu$) faevnu* sp. nov.; male hypopygium. 

60. MolophUus ( Molophilu a) avidus ap. nov.; male hypopygium. 














A NEW FISH FROM LINGAYEN GULF, PHILIPPINES 

By Hilario A Roxas and Guiluhmo L. Asian 

Of the Division of Fisheries , Department of Agriculture and Commerce 

Manila 

ONE PLATE 

G*mi« GNATHOLEPIS Bleeker (1874) 

Body elongate, compressed, covered with 24 to 32 ctenoid 
scales, more cycloid but large on neck. Head compressed, scaled 
above after eyes and on preoperculum and operculum with large 
cycloid scales Eyes large, in anterior half of head. Bony in- 
terorbital narrow Snout short. Anterior nostril in a short 
tube. Mouth oblique, upper or lower jaw prominent Teeth in 
rows, outer row enlarged, sometimes last teeth caninoid in lower 
jaw. Tongue truncate to scarcely bilobate Gill openings not 
far continued forward below, isthmus narrow Inner edge of 
shoulder girdle without fleshy flaps Dorsal fins separate, first 
dorsal with 6 spines, second dorsal with 9 to 12 rays, anal with 
9 to 12 rays, ventral united, oblong, under pectoral. Pectoral 
without free silklike rays Caudal obtuse to rounded. 

Herre (1927) found in some Philippine species of the genus, 
as deviations from those of Bleoker’s description, notched tongue 
and pointed caudal 

In this paper is described one species of the genus which 
is very distinct from those so far described 

GNATHOLEPIS TURNER! >p nor Tljite 1 

First dorsal VI; second dorsal I, 10; anal I, 10; 28 scales m 
longitudinal series, 8 in transverse series, 14 before first dorsal 

Body elongate; dorsal outline straight; ventral outline convex, 
compressed posteriorly from anal papilla, greatest depth 6, head 
3 64 in standard length; snout blunt and rounded, 5 m head, 
eyes large, about equal snout, placed very high, dorsolateral, 
close together, only a narrow ridged bony interorbital separating 
the two; mouth oblique, jaws equal, posterior angle of maxillary 
in line with front margin of eye; teeth in several rows in each 
jaw, those of outer row enlarged, curved, exposed; tongue 
strongly notched; the whole fish covered with large thin scales, 

77 
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three rows of scales on preopercle Longest spine of first dorsal 
a little greater than longest ray of second dorsal which equals 
longest ray of anal; caudal long, pointed, longer than head, more 
than 2 93 in the length; ventrals elongate, rays not reaching 
anal; pectorals longer than head 

Alcoholic specimens dull grayish yellow with four indistinct 
blotches along side, two narrow yellowish bands below eye on 
preoperculum Spinous and second dorsal checkered with gray¬ 
ish spots, ventrals and anal dusky, pectorals yellowish pale with 
distinct orange yellowish base, caudal grayish 

The new species approximates G davaocnsis, to which it is 
very close, in the number of rays m the first dorsal and anal, in 
having a bony interorbital ridge and strongly notched tongue 
However, it differs remarkably from the latter m having fewer 
rays m the second dorsal, in having more predorsal scales, and 
in having a pointed caudal 

Here described from type specimen No 41993, 116 millimeters 
long, included m the catch of the fishing boat “Laoag,” collected 
by a beam trawl from Lingayen Gulf The specimen is kept in 
the ichthyological collection of the Division of Fisheries, Depart¬ 
ment of Agriculture and Commerce, Manila 

Named in honor of James E Turner, of Pangasinan Province, 
Philippines 

Measurements .—Total length, 122 mm; standard length, 91 
mm; breadth of head at operculum, 14 mm; eye to gill opening, 
12 mm; snout, 4 6 mm; depth of head, 15 mm; pectoral base, 
5 mm; long pectoral rays, 11 mm, base of first dorsal, 11 mm; 
long rays of first dorsal, 17 mm, base of second dorsal, 26 5 
mm; second dorsal to caudal, 16 mm; longest rays of second 
dorsal, 16 mm; longest rays of anal, 16 mm; first dorsal 
to second dorsal, 6 mm, breadth of body, 10.5 mm, depth of 
body, 17 mm; length of ventral, 18 mm, eye to first dorsal, 
20 mm; ventral to anal, 23 mm; eye, 7 mm; posterior interor- 
bital ridge to snout, 12 mm; base of caudal, 11 mm; caudal, 
31 mm; head, 25 mm; snout, 5 mm 
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Plate 1 Gnatholcjns tumem sp uov 
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THE FISHERY INDUSTRIES OF ZAMBOANGA 

By Josx S. Domantay 

Of the Dtvunon of Fisheries, Department of Agriculture and Commerce 

Manila 

SIX PLATES AND SEVEN TEXT FIGURES 

Zamboanga Province, including the recently chartered City 
of Zamboanga, has an area of 6,883 square miles. It occupies 
the entire peninsula projecting west of Pangil Bay to the 
south, including the island of Basilan, Olutanga, and some 
150 smaller islets. It is bounded on the east by Occidental 
Misamis Province, Pangil Bay, and Lanao Province; on the 
south by Celebes Sea; and on the north and west by the Sulu 
Sea. It has several bays, the largest being Sibuguey Bay, 
Dumanquilas Bay, Pagadian Bay, and Sindangan Bay. Some 
of the smaller bays are Maligay Bay, Igat Bay, Port Sibulan, 
Tumalung Bay, Locsico Bay, Taba Bay, Busan Bay, Port 
Ban£a, Tunganan Bay, Taguite Bay, Caldera Bay, Sibuco Bay, 
Panabutan Bay, Siokon Bay, Port Santa Maria, Coronado 
Bay, and several others In Basilan Island are Takut Tangug 
Bay, Look Sambang Bay, San Rafael Bay, and Maluso Bay 
The entire coastline of Zamboanga Province is approximately 
700 miles. All along the coast are shoals and extensive coral 
reefs and sandy and partly muddy shores 

The population of the province and of the City of Zam¬ 
boanga is a mixture of Christian and non-Christian peoples, 
with the former slightly in the majority The Christians, 
including foreigners, number 161,184, and the non-Christians, 
106,829. All the non-Christians are fish-eating peoples, and 
the same is true of the majority of the Christian population. 
Roughly, over 90 per cent of the entire population of Zam¬ 
boanga depends on fish as the principal protein in their diet. 

The Port of Zamboanga serves as a distributing center of 
fish and other marine commercial products to different parts 
of the Archipelago. The physical condition and geographical 
location of the port, together with the type of people inhabiting 
asm—e. 81 
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the region, make fishing an important industry in the locality. 
Getting a food fish supply is therefore no problem in any part 
of Zamboanga Province. 

PRINCIPAL FISHING GROUNDS 

Practically all waters around the province and the City of 
Zamboanga are rich fishing grounds with a great variety of 
fishes The shoals, bays, coves, and mouths of rivers are rich 
shallow-fishing grounds. Off-shore areas are rich in different 
pelagic and demersal fishes. 

The principal shallow-fishing grounds are around Duman- 
quilas Bay, Igat Bay, Port Sibulan, Tumalung Bay, Locsico 
Bay, the whole Masmloc Anchorage including the neighbor¬ 
hood of Sacol and Tictauan Island, Caldera Bay, Sibuco Bay, 
Panabutan Bay, Port Santa Maria, Sindanga Bay, Dipolog 
Shoal, and Dapitan Bay. At Basilan Island the principal 
fishing grounds are around Takut Tangug Bay, in the neigh¬ 
borhood of Bohelebong, Kauluan Island, the mouth of Kan- 
dns River, and around Kapago up to Matanal point; Look 
Sambang Bay in the neighborhood of the mouth of Gubauan 
River; around San Rafael Bay m the neighborhood of Guma- 
larang River, Balatana Island up to Lampmigan Island; and 
Maluso Bay in the neighborhood of Maluso and Canabungan 
Rivers and including the surroundings of the Gounan Islets, 
Takela, and Goreno Islands, and many other places in the 
neighborhood. 

The offshore sea fishing grounds are rich in all species 
of game and commercial fishes, like the yellowfin tuna, Neo- 
tkunnus macropterus; the skipjack or ocean bonilo, Katau- 
wonus pelamis; the frigate mackerel, Auxis thazard; the bonito, 
Euthynnus yaito, the Spanish mackerel, Cybmm commeraon; the 
barracuda, Sphyrmna aureo-flammea; the runner, Elagatis bipiv- 
nulatus, and the carangoid, Caranx spp. (tarakitok). Other 
fishing grounds are Sibuguey Bay, Sulu Sea, Moro Gulf, and 
Celebes Sea. In Sibuguey Bay the best tuna-fishing grounds 
are around Olutanga Island and in the neighborhood of 
Angosto Shoal; in Sulu Sea, around Zamboanga Peninsula, is 
a good tuna fishing ground, particularly in the neighborhood 
of Sangboy Island; and in Moro Gulf and Celebes Sea The 
whole neighborhood of Basilan Island is a good tuna-fishing 
ground. 
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FISHING GEAR, CRAFT, AND METHODS OF FISHING 

With the exception of the modern fishing boats used for 
tuna fishing in deeper waters by the Sea Foods Corporation, 
the equipment and gear used in the fisheries of Zamboanga are 
of primitive type, apparently used for the last century. Though 
usually home-made, they are well constructed and suited to meet 
local conditions. The most common craft is the banca, locally 
called vinta, which is a paddled or sailing dugout usually equip¬ 
ped with two outriggers. It is seaworthy and capable of con¬ 
siderable speed when the sail is used. It is always equipped with 
the most primitive implements of fishing, like the spear, a larger 
hooklike implement attached to a long, light pole that is detach¬ 
able and tied by a strong cord This spear also serves as a hook 
for catching large fishes and sharks. The three-tooth prong, 
called “salapang,” with a long handle, is also commonly used 
by the Moro fishermen. A hook and line are almost always part 
of the fishing equipment. A “barroto” is usually a bigger dug- 
out, used in connection with the more modern type of fishing 
nets, the “chinchorro” and “baling.” 

FISH TRAPS 

Fish corral —The fish corral is the most common fishing 
apparatus used and is always found on sheltered coastlines 
and shoals. It is locally known as bunsod. Except m a few 
cases the bunsod is of one type and style. It is a partly modi¬ 
fied pahubas type It is a temporary bamboo corral, set on 
flats or gradually sloping shores to catch fish frequenting the 
intertidal zones. It varies in size from a small to a large 
inclosure, covering several hundred squaie meters in area. 
It usually consists of three heart-shaped compartments; the 
bunuan, the sagaran, and the kaluagan, with two wings called 
pikpik and a leader called pamansan Text fig. 1 is a diagram 
of this common and typical bunsod. 

Except for those constructed around Takut Tangug Bay 
in the neighborhood of Bohelebong and Kauluan Island, bun- 
sod are constructed out of temporary materials, usually sup¬ 
ported by small wooden piles with bamboo matting (sigid), 
tied together by small strips of rattan or vine dtltman. It is 
said that the vine lasts longer than the rattan in sea water. 
In the neighborhood of Bohelebong and Kauluan Island, around 
Takut Tangug Bay, most of the bunsods are constructed with 
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large pagatpat wooden piles, with the usual bamboo matting tied 
together by rattan. The large wooden piles or posts are said 
to last as long as ten years, so that only the bamboo mattings 

need to be reinforced when they are 
damaged. Most of these fish corrals 
are constructed in waters from 4 
to 10 meters deep and are of differ¬ 
ent shapes and styles. The bunsod 
catches many different kinds of large 
fishes, like the ocean bonito ( Katso - 
wonus pelamis), bonito (Euthynnus 
yaito) f Spanish mackerel ( Cybtum 
commerson ), carangoids (Caranx 
spp ), runner (Elagatis bipinnulatus) 
and others It is claimed that some 
fish corrals catch from 500 to 10,000 
tuna fish at one time The difference 
in the plan and shape of these bun- 
sods in this region depends on their 
location and relation to the different 
islets, shoals, and fish corrals found 
within the bay. In spite of the strong 
materials used and the depth where 
they are constructed it is said that 
Fro 1 nun«Mi fl.h corral, a, bunuau, hi most cases the cost of construction 

b. .a*an*n, c, kalua*u« . d, pikpik. 1S J ess than 100 peSOS 1 Text fig. 2 

*** pumai.Mn l 3 h 0 w a diagrams of the different 

shapes and plans of bunsods in this locality 

In all cases the three compartments are always present, 
though differently arranged in the typical order. In some 
cases the pikpik are absent and a part of the walls of the kalua- 
gan serves their purpose, m other cases the pamansan is absent 
Still in others both pikpik and pamansan are absent 

In all of these fish corrals the fishes are usually impounded 
either in the bunuan or in the sagaran The fishes are caught 
by the use of siguid, with the help of a large bamboo basket 
raised up after the fishes are all driven into it In some 
bunsods a small net, called pukot or rede , is used to gather 
the fishes from the kaluagan 

Another form of fish corral found in Dipolog and neigh¬ 
boring places is the paugvtad f similar to the Mnati. It is of 



* One peso equals 50 cents United States currency. 
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the simplest type, usually constructed in waters from 8 to 10 
fathoms deep. It has the form of an anchor, and, excluding the 
leader, is crescent-shaped. It occupies an area of about half a 
hectare, usually constructed of and supported by long and large 
bamboo poles. Similar materials are placed at right angles to 
these supports tied together with rattan Some of the fish 



Flu 2 Variation* of the bumod a, bunumi b, sagtran , c kalutgan , d, hut 


corrals are reinforced with a few coconut trunks. Along the 
sides are coarsely woven bamboo lattices of about 4-inch mesh, 
tied to the supports and framework with strips of rattan. At 
the two ends of the paugmad are bamboo platforms used for 
spreading and drying the net, called sigxn. At the vertex of 
the anchorlike enclosure or at the side of one arm is usually a 

••5101 
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small hut where the fishermen may watch for the entrance of 
large fishes to haul them in before they have a chance to escape 
A few meters from the surface of the water, along the entire 
wall of the fish corral, are side platforms made of one or two 
large bamboos from where the fishermen drag the sigin during 
actual hauling of the net From the middle of the gate a 
series of bamboo piles extends toward the shallow part, near 
the shore, which serves as a leader. This series of piles is called 
tuli8. Inspite of the absence of a gate the fishes do not easily 
escape once they are inside Even small fishes, like sardines, 
cannot usually get out of the corral through the large mesh 
openings of the bamboo mattings 

A paugmad can be constructed at a cost of from 200 to 
260 pesos, excluding the accessories in the form of sigin and 
the banca The fishes inside the fish corral are usually caught 
by a small seme, called sigin, which is provided with lead 
weights along the lower edge and wooden floats at the upper 
edge and pull ropes on all sides. This net is usually dropped 
from either end of the fish corral, whence it is worked to the 
opposite end The weighted side is hauled up, so as to convert 
it into a large dip net The hauling is done every three or four 
hours of the day and at any time when a school of fishes enters 
the corral Often the hauling is guided by a current indicator 
placed under the guard house or hut. The fishermen usually 
make the haul when there is very slight current or no current 
at all. 

Unlike the bunsod in the neighborhood of Bohelebong and 
Kauluan Island of the Takut Tangug Bay, the paugmad of the 
Dipolog fishing grounds and neighboring places last only for six 
months, from January to June. All paugmad are usually de¬ 
stroyed at the onset of the southwest monsoon and they have to 
be reconstructed every year. Text fig. 3 is a diagram of the 
paugmad type of fish corral 

Another type of fish corral is the pahubas , which is more or 
less like the ordinary bunsod of the Moro fishermen. It is a 
small fish corral with two heart-shaped compartments, the bu- 
nuan and the sagaran, and with two wings and a leader. Here 
the walls, wing, and leader are all lined with closely woven 
bamboo matting (siguid) This fish corral is usually constructed 
close to the shore at a depth of from one to two fathoms, and 
can be easily transferred from one place to another. After the 
fishing season the materials used are removed and kept for the 
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following year, if they are not transferred to other favorable 
places. The cost of construction ranges from 100 to 200 pesos, 
depending on the size 



fiO 8 Fftuprmad fiflh corral a tuliH , 6, bamboo platform r platform conmeting of a slngk 
piece of bamboo for dragging the afgin , d, hut 

A small banca or bamboo raft, together with a small abaca 
net about 3 meters long and 1 meter wide, are used in catch¬ 
ing fish m this type of fish corral. The small abaca net with 
a bamboo pole at each end is used to scoop the fishes from the 
two chambers, from the sagaran to the bunuan. Two men 
manipulate the poles of the net, while another, m the water, 
holds the net to the bottom. The catch is dropped or emp¬ 
tied into a large bamboo basket The operation is repeated 
at least three times until all the fishes are caught. 

The catching of fish inside this corral is done at least two 
or three times a day Text fig 4 is a diagram of the pahubas 
type of fish corral 

Saluran, a fish corral similar to the ordinary pahubas, is 
constructed on rocky or corral reef shoals or on the shore. 
A fishing light is usually used in conjunction with it to at¬ 
tract the fishes. 
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Another type of small fish corral is the balerong, usually 
constructed along the sides or near the mouths of rivers for 
catching fishes that go upstream during high tide. During 
low tide the fishes are usually caught when they go back to 
the sea. The balerong is made of small wooden piles with 
finely woven bamboo mattings serving as a wall, the fishes 
caught inside the bunuan being scooped out with a dip net 
Text fig. 5 is a diagram of the balerong 

Panera is another small-river fish corral, usually made of 
small wooden piles of fine bamboo mattings. It is usually 
placed along the side of a river at the mouth of a small creek 
in a swampy region. It may or may not have wings, de¬ 
pending upon the condition of the place. It may have one 
or two heart-shaped chambers. This type is used at the gate 
of all fishponds of the Uongo type. During high tide fishes 
from the river usually go to the swamps and creeks, and when 
the water recedes they are caught on their return to the river 
through the creek inside the panera. The fishes are usually 
taken out of the corral by dip nets. Text fig. 6 is a diagram 
of the panera 

Tancub is another type of small fish corral, more or less 
similar to the pahubas, usually constructed near the mouth 
of a river or along the shores of enclosed bays It is made 
of a series of small wooden piles with bamboo mattings, 
called banata f as walls. As in the other small fish corrals, 
the fish are collected in the terminal pound and are usually 
fished out with the sigid and a dip net or dip basket, called 
sihud . 

The ampas is a modified fish trap composed of a bobo and a 
lugo and several pieces of coarsely woven bamboo matting 
joined together to form the wings These are in the form 
of a letter V, leading to the terminal pound, the bobo The 
bobo is usually placed in a shallow shoal among corals or 
rocks A lugo, a triangular fish trap open at both ends, is 
placed at the entrance to the bobo with its smaller end firmly 
fixed to avoid the escape of fish from the junction of the two. 
From the side of the mouth of the Jugo and extending almost 
to the shore are the coarsely woven bamboo mattings sup¬ 
ported by a few small wooden piles serving as wings of the 
lugo. Except for the portion of the bamboo matting close 
to the shore, the fish corral is under water and is apparently 
intended for catching bottom-dweller fishes. In hauling the 
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catch, the bobo is detached from the lugo and brought up to 
the surface. In some places a pukot is used in the place of 
the bobo, and m the place of the coarsely woven bamboo 
mattings a series of coconut leaves strung to a long rope is 
used The fishermen use this device to drive the fishes inside the 
enclosure. Text fig. 7 is a diagram showing the plan of the 
ampas 




Fig 7 Ampas fish corral^ a bobo, 6, lugo, t, coarsely woven bamboo matting 

The bobo is the most common fish trap used by the Moro 
fishermen It is usually a rectangular woven bamboo basket 
with an opening at one end provided with a long funnel- 
shaped piece of bamboo netting, called galao, to prevent the 
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fish from escaping once they are inside. In width and length 
the bobo varies from 1 to 3 meters, and in height from O.B 
to 1 meter. The shape is characteristic of the Moro type, 
which is different from bobos found in other places of the 
Philippines. The larger bobos are placed in deeper waters 

FISH NETS 

Among the different fishing nets used, chmchorro , baling, 
rede, pukot, lantao , atarraya, sakag, and salap , are the most 
common. 

Chmchorro .—The chinchorro is undoubtedly the most ef¬ 
ficient fishing gear used along northern Zamboanga, where it 
has been introduced by the Visayan and Tagalog fishermen 
Only few fishermen are using this net, which consists of a 
comparatively long conical pocket flanked by two long taper¬ 
ing wings of equal size It varies a great deal in dimensions 
and is made up of several pieces cotton netting sewn together 
along the sides A vertical wooden spreader, slightly shorter 
than the width of the wings at either extremity, is attached to 
the short extensions of the marginal ropes to prevent the wings 
from collapsing when dragged Each spreader carries a bridle 
to which a long warp or pull rope is tied. Wooden cylindrical 
floats are evenly distributed along the float line and seamed by 
separate cords about 20 centimeters apart Strung along the 
head line at regular intervals are lead weights in sufficient num¬ 
bers to keep the net hung vertically when dragged A stout 
cord is tied around the open end of the bag. 

A chinchorro around 250 meters long may cost from 600 
to 800 pesos and usually lasts for several years This net is 
effective for catching fishes which do not come in large schools 

Baling. —The baling is a seine which is similar to the chin¬ 
chorro in style and method of operation The only difference 
is that it is made of abaca cloth, A baling around 250 meters 
long may cost from 300 to 500 pesos. Undyed baling may 
last only a few months. Some fishermen believe that undyed 
baling is more effective in catching fish than the dyed nets 
This net is considered effective for catching small fishes, like 
anchovies and sardines which appear in large schools. 

Rede .—The rede is similar to the chinchorro in materials 
and shape but much smaller, and the nettings are locally made. 
It is used on sandy-muddy shoals or shores and in some fish¬ 
ponds. It is a miniature chinchorro without a pocket. 
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Pukot .—The pukot used by the fishermen m Margosatubig 
and neighboring localities is different from that used in Luzon 
and the Visayas. It is a miniature baling, and sometimes 
called basmg. It is made of abaci cloth, from 20 to 40 meters 
long and about 2 meters deep, with a pocket about 10 meters 
long. It is usually operated m connection with a fishing vinta 
with a light which attracts and leads fish gently from the deeper 
waters to the shallower region where this pukot is placed and 
manipulated by one or two fishermen 

Lantao .—The lantao is a small gill net or miniature bating 
of the Tagalog fishermen. It is usually placed In fairly deep 
water across the current. 

Atarraya .—The atarraya is a cast net sometimes known 
as laya It is similar to the dala of the Tagalog. A moro fish¬ 
erman poised m the prow of his vinta with the net properly 
arranged over his arm and shoulder throws the net over a school 
of fish The forward portion of the net hits the water first, and 
the hind part, which is spread over the projected bamboo out¬ 
rigger, follows The vinta is paddled backward, dragging the 
rear portion of the net as far as possible to increase the scope 
of the apparatus. The casting of the net and the backward 
movement of the vinta are performed simultaneously with me¬ 
chanical precision. This method calls for the help of two fisher¬ 
men who dive immediately to drive the fishes within the scope of 
the net The net is hauled up and slung across a cross piece to 
facilitate the removal of the catch. 

Sakag —The sakag is usually of i inch mesh net, locally made 
It is fastened to two bamboo poles crossed near one end and 
each provided with a small wooden shoe at the extremity It is 
usually used on sandy beaches or inside fishponds, and pushed 
m front of the man who operates it 

Salop —The salap is similar to the bogap of the Visayas. 
It is a small hand net, about 5 meters long and 1.5 meters wide, 
made of abaci cloth and strengthened along the four borders 
with abaca twine The upper and lower margins are each 
attached to a stout abaci cord for holding. There are neither 
weights nor floats, so that either cord may serve as the bottom 
line. This net is used in catching bangos fry in very shallow 
waters along sandy shores by two persons who hold the marginal 
cords at the corners and drag the net. It is also used for catch¬ 
ing smaller fishes, like small mullets, in every shallow waters 
near the shore 
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Ampis .—The ampis is another net made of abaci cloth and 
used in catching small shrimps of the genus Palxmon, locally 
called baling or alamang . It may be used in two ways. Dur¬ 
ing high tide, when a school of small shrimps are seen inside 
the swamp, the ampis is stretched across the passage, so that 
during low tide when they are carried back to the sea, the 
shrimps are all caught. At other times, when shrimps are 
sighted the fishermen on a banca go after them and catch them 
with the ampis. The ampis is about 10 meters long or longer 
and 2 meters wide. It is a simple net, closely resembling the 
salap. 

LUMINOUS LAMPS 

Luminous lamps are the most common apparatus used m 
fishing in many places around Zamboanga Province. They are 
of various makes and vary from 600 to 1,800 candle power. In 
Margosatubig they are usually used in connection with the pukot 
In other places they are used in hook-and-line fishing Many 
fishermen abuse the use of luminous lamps in connection with 
the illegal use of poisonous substances, like lagtang or tubli. It 
is for this reason that the Municipality of Dipolog has passed 
an ordinance prohibiting the use of luminous lights in fishing 

FISHPONDS 

The fishpond fishery, though not yet fully developed in 
Zamboanga Province, receives much attention, inspite of the 
abundance of fish caught in the sea There are so far 12 fish¬ 
ponds under operation, and many more are being constructed 
or under application. All these fishponds, which vary from a 
few hectares to 176 hectares in size, are of the Ilongo type. 
With the exception of two, which are also of the Ilongo type, 
and one of semi-Malabon type, all are usually one-compartment 
enclosures irrespective of size A one-compartment fishpond 
is perhaps better considered a mere fish trap, for it depends 
Holely upon the fishes that enter the fishpond during high tide 
and are later caught during low tide bv a small fish corral called 
banata (panera) (Plate 1, fig 2; Plate 3, fig 1) The dikes are 
poorly constructed, usually leaking, and the ponds are provided 
with one or two or more wooden temporary gates (Plate 3, 
fig 8). At the gates are small fish corrals of the panera type, 
commonly called banata, which catch the fishes during the lowest 
tide of the new and full moon only The fishes that are usually 
caught from these fishponds are the mullet (hzas), millcfish 
(bafijoa), tarpons (buan-buan), spade fishes ( kitang), bar- 
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Tabu; 1 .—A list of the fithponde of Zamboanga Province. 


Permittee 

Site 

Ana 

Remark*. 

Ada**, Victor_.._- 

Lumatig, Dapltan......... 

Hector- 
2 29 

Expired Dee. SI, lt*0 

Alfaro, Celestlno...._ 

Merced**, Zamboanga_ 

2 15 

Under construction. 


Kelugusang, Lam 1 tan_ 

13 00 

In operation 

Anltrt, Eufamlo _ 

Dinas, Zamboanga.. 

18 00 

Under application. 

Agntlnr, Jnan__ 

Tumaguid, Lamltan. 

12 00 

Expired Dec. 81, 1980, 

Ann eta, Antonio... 

Mulumuluan, Mercedes_1 

5 06 

In operation 

Ararat*, PVd n M wvi _ 


0 00 

Under application 


Yatl, Talontnlon... 

22 00 

In operation 

Baling. Rtcard* (Mr* ). 

Aalnan, Qoalan.. 

18,50 

Do 

Barta, A L _ .. _ _ .. 

Cam!ton, Slocon ..._ 

1 00 

Under construction 

Do.. ... 

_do..... 

1 00 

Under application 

Binosa, PUar. 

Llmbaguhan, Kabaaaian_ 

10 00 

Do. 

Buenbrano, Mariano. 

Corttler* de Pufcol, Tetuan. 

11 00 

Under construction 

Caboverde, Q.. 

Talon-talon, Zamboanga.... 

8 00 

Do* 

Cain gilt, Mm.. 

Kabaslao, Zamboanga__ 


Under application 


La hangar, Pagodian. 

200 00 

Do 


Das-daa, Dlpolog. 

1 90 

Expired Dec 81, 1980 

In operation 


Palawan, Da pi tan... 

11 00 


Cabaluay, Bolong.. 

10 68 

Do. 


Salinas, Talon-talon.. 

176 00 

Do 

Ptandaoo, Jaime.. 

Aalnan, Boalan-- 

6 00 

Under application 

Gregorio, Juan.. 

Cabaluay TalukaanKoy... 

9 25 

Under construction 

Looarm, Fmndaco 

Y a tl-Talon-talon.. 

10 50 

In operation 

Marceio, Joaus. 

Garapls, Slndangan.___ 

8 68 

Under construction 

Mace pa gal, Qulrino . . 

Zamboanga___ 

28 00 

Do 

Ortega, Padano 

Tyloy, Dlpolog__ 

12 80 1 

Auctioned for public bid 
ding March 28.1988 
Under application. 
Tramferred to Julio C"* 

Quabral, Medardo _ . _. 

TaVuksan&ay___... 

5 SO 

Pay at, Juan . . 

Talon-talon.. ... - _1 

86 80 

Ramoa, Y. Leonclo Ccaar_ 

Dlpolog.. 

16 77 

j bn to (Under construc¬ 
tion ) 

In operation Permittee 

Ramofl, Restitute_ 

Talon-talon____ 

22 60 

deceased 

In operation 

Under construction 

Rebolloa, Angel.... 

Manleaan, Zamboanga_ 

8 60 

Keyes. B Honor*to—__ 

TalukaanJray, Zamboanga. 

6 56 

Under repair 

Reyes. PI ad do deloe....... 

Slbucao, Talon talon. __ » 

18 90 

In operation 

Reyes, Andrea........_ 

Mampang, Talon-talon. 

60 00 

Under application. 

Rico, M a carlo... 

Bald-bald, Bolong_ 

20 00 

Do 

Saavedra, InooeneJo___ 

M er cedes_........ 

6 20 

Do, 

Salle, Optodano. 

Dlpolog, Zamboanga.. 

25 90 

Under construction 

Santoe, T de loa. 

1 Cabaluay, Munikaan Bo¬ 

4 60 

Under application 

Tarroaa, Salvador......... 

long ... 

Cabaluay, Bolong. ........ 

12 76 

In operation. 

Torriblo, Eugenio . 

Zamboanga... 

0 80 

Under construction 


racuda (rompecandado), slipper ( kapalo), sigamds ( samaral), 
snappers ( mangagat ), groupers and sea basses ( lapulapu ), 
some carangoids ( tarakitok ), shrimps ( baUskugay and lokon), 
crabs ( alimango), and others The crabs are caught by means 
of bamboo traps, called nasa (Plate 2, fig. 3), which are usually 
baited with dead fish. 
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Table 2 —Data on martne and shallow-water fisheries of Zamboanga with 
the registered fishing gear for 1937* 


r - - -- 

Fishing gear 


Municipality or 
municipal district. 




Operators 



Number 


Kind 




Pahubaa... 

21 




Pa u cm ad_ 

1 


Da pi tan_... .. 


Saluran.. 

5 

Christ Ians 




8 



Fishing light*. ... 

5 




Baling... 

4 




Baliron k ... .... 

ft 


Dtpoloe- _ .. 


Pahubaa .. 

4 

Do 

j 


Pan era__ 

2 




Paugmad___ 

18 


| 


Fish corrals_ 

8 

1 Christian and 7 Mores 



Fishing light___ 

ft 

Moros. 

| KabasaJan_ . 


Pukot_..._ 

1 

Chinas*. 



Lantao_ 

1 

Moro 

1 



1 

Christian 

I 

' Katlpunan_ . 


Baling _ 

16 

l Christians 




I 

Chlnchorro....... 

2 

| 

1 

i 


Fish corrals_,_ . 

45 

4 Christians and 41 Mores. 

t 

Margeaatubig_ 


Fishing light . 

136 

131 Christians, £ Chinas*, and 8 Mores, 



18 

16 Christians, 1 Chines a and 1 More 



Am pis___ 

9 

2 Christians and 7 Moros 



Fishing light. 

80 

20 Christiana 3 Moros. and 1 Chios**. 

| Pa cad! an . . 


Fish corrals. 

46 

19 Christians and £7 Morns 


Pukot... „ 

7 

0 Christians and 1 Moro 

Slndafiftan . 


Flab Correia_ 

7 

Christians 


Pukot... ........ 

7 

6 Christians and £ Chin«s» 

j | 


Fish corrals.__ 

7 

5 Moros and 8 Christiana 

J Bloeon. _ _ ! 


Bobo .. 

l 

Moro J 

1 1 


Chlnchorro... .J 

1 8 

Z Christians and 1 Moro 



Net (baling).. ._ 

4 

2 Christians and £ Moros 

tamboanca CUy 


1 

I Bolong-- 


Fish corrals. 

6 

5 Moros and 3 Christians 


Tancub. 

9 

6 Christians and 4 Moros 



Flab corrals._ 

1 

Muro 

i 


Rede._ 

2 

Moros. 

Iaabala d« Baaflan ■ 


! Atarraya_ 

4 

3 Moros and 1 Christian 


Lantao_ .. 

6 

Moros. 



i Pukot__ 

1 

Moro 



! Flab corrals. 

6 

Moros 

I^amltan._ . . _ 


Pukot. 

1 

Christian 


' Ampls__ _ . 

1 

Moro 



Atarraya. 

1 

Do 

Maloso . __ 


Fish corrals_ 

4 

Moros. 






Lantao___ 

8 

Do J 

Taiuksafijay - , 


Fishing light. 

81 

19 Christians and IS Moron. j 



| Fish corrals_ 

86 

81 Moros and 4 Christians. 

City proper_ , 


Atarraya....__ 

0 

Moros | 




18 Christians and 8 Moros. j 


Fish corrals.. 

£0 


Tot*] number of fishing gear 


Pahubms__ „ _ 



88 

Pang-mad--- 

.. 


19 


Bmlurnn__... „ -- S 

Fishing light* „ - .. 205 

llcdea___ 21 


Mm- 


1 m — 

1 

Taaonb _ 



9 


Accessory to other fear 


Kalins' - -- *0 

Pa norm __ ... . .... ft 

Balirong - —* — - .—— ~~ t 

Fish corral «... — ..-— - II) 

Chlnchorro -- V 

Fukot ___U 

Lantao - --10 

Atarraya .. --* 
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The only fishpond properly constructed is that of the late 
Dr. Cesar Ramos, of Dipolog, who came from Bulacan Province. 
It is a semi-Malabon type or a Malabon-Ilongo fishpond. The 
largest fishpond of Mr. Gregorio Evangelista, which is around 
176 hectares, is being modified partly for raising milkfish in 
accordance with the suggestions given by the writer. This 
fishpond together with that of Mr. Ignacio Arquiza (Plate 3, 
fig. 1) are the only ponds with more than one compartment. 
Table 1 gives a hst of the fishponds of Zamboanga Province, 
and Table 2 gives the marine and shallow-waler fisheries of the 
province for 1937 

DEEP-SEA FISHING 

Deep-sea fisheries around Zamboanga have lately been ex¬ 
ploited by the fishing boats of the Sea Foods Corporation which 
started to use two fishing boats of 40.57 gross tonnage and 27.59 
net tonnage each. Lately two other boats of 23.99 gross and 
16.31 net tonnage, respectively, were added These boats were 
registered as “Sea Foods No 1,” “Sea Foods No 2,” “Sea Foods 
No. 8,” and “Sea Foods No. 5 ” The Company so far is using 
106 men, distributed as follows: Sea Foods No 1—15 Japanese 
fishermen-instructors, 1 Japanese cook and boy, 22 Filipino stu¬ 
dent fishermen, and 2 Filipino officers. Sea Foods No. 2—15 
Japanese fishermen-instructors, 1 Japanese cook, 1 Japanese boy, 
19 Filipino student fishermen, and 2 Filipino officers; Sea Foods 
No. 3—4 Japanese fishermen-instructors, 19 Filipino student 
fishermen, and 2 Filipino officers; Sea Foods No. 5—1 Japanese 
fisherman-instructor and 2 Filipino officers. Sea Foods No. 5, 
which has just been reconstructed after its acquisition, is being 
manned by fishermen from the other three fishing boats pend¬ 
ing the appointment of new Filipino student fishermen. Lately, 
because of the strict enforcement of customs regulations, the 
number of Filipino student fishermen was reduced in all the 
fishing boats The regulation providing that with the expiration 
of the 2-year term allowed the Japanese fishermen, only very 
few of them may be allowed an extension, tends to reduce the 
number of Japanese fishermen 

The monthly maintenance cost of the four fishing boats is 
around 1,300 pesos, including salaries, personnel, fuel, and 
fishing materials. The approximate cost of the fishing boats, 
including hull and engine, is 10,000 pesos each. 

The tuna-fishing grounds around Zamboanga Province are 
Sibuguey Bay around Olutanga Island and the neighborhood 
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of Angosto Shoal; Moro Gulf in the neighborhood of Basilan 
Island; and Sulu Sea around the western side of the Zam¬ 
boanga Peninsula, particularly m the neighborhood of Sang- 
boy Island up to Port Santa Maria. 

The fishing gear used are poles and lines with hooks of dif¬ 
ferent types with both artificial and live bait (sardines). The 
best fishing season is from April to June, when one fishing boat 
m one trip of from one to two days usually catches around 7,000 
tunas. During the other months of the year the boat catches 
an average of 2,000 fishes per trip of from three to five days. 

Table 3 shows the number of fish caught, together with weight 
in kilograms, by all the Sea Food fishing boats by months. 

Table 3 —Monthly catch of the boats of the Sea Foods Corporation 


Month find year 

Irllowhn 

j ' Upjack 

1937 

No 

tie 

i 

! No 

.. 1 

August__ __ .. 

8,144 

\ 10,109 ; 

10,118 ] 

33,179 ' 

September__ _ _ . _ _ I 

6,644 

! 20,264 

19,673 

52.981 

October.... ....1 

6,118 

IB,329 

1 15,268 

62 393 

November__..__ _ . I 

1.744 

3 939 i 

7,147 

26,209 

December_ ._ ____ 

1,988 

6,891 

14.669 

47,070 

1938 

: 




January.. . „ .. .. 

1,976 

8,244 | 

16,290 

52,732 | 

February__. ..__ 

2,601 

10,067 

1 22,842 i 

75.870 ] 

March.. . . __ ... 

3,366 

14,667 

; 12,768 i 

46,224 ! 

April- .. ... . __ 

2 937 

1 14 660 

| 50,608 : 

166,069 1 

May..... 

9,260 

34,392 

I 62,716 

179,348 | 

June—. . .... . 

4,930 

18 011 

» 45.747 

122,661 

July.- - - _, 

6,367 

19 262 

23,640 

62,576 ! 

August ._ _ _ . _. . „ 

6,087 

23,664 

22,976 

68,967 j 

September.. ...i 

6,478 

23,961 

16 337 

62,521 | 

October__ .... . _j 

6,860 

20,798 ; 

£1,967 

! 66,086 1 

Novembar .... _ . . _ __1 

0,493 

38,28! 

19,990 

68,661 

December.. .... .... _| 

7,826 

20,443 ! 

26,338 

96.661 


FISHERY RESOURCES 

The principal fishery product of Zamboanga Province is fish 
of different varieties. Most of the larger fishes are sold fresh 
in the markets; others are sold to the different steamers and 
passenger boats that call at the Port of Zamboanga. S. S 
“Mayon” alone buys no less than 500 kilograms of fish weekly 
There are in addition many other passenger boats which buy 
fresh fish at this port. In all towns and principal barrios vari¬ 
ous varieties of fresh fish are sold in the market There was not 
a single market that I have visited where fresh fish were not 
sold. In the markets of Isabela, Cabobo, and Maluso of Basilan 
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Table 4 .—Commercial specie* of fishes and minor sea products caught tn 

Zamboanga waters 

Local name 

English name 

Scientific name 

Afoot (lagonot or lap*). 

Spotted pomadaaid.. 

Pomade#pa ha*ta 

Alakaak (Upo»). 

Croaker._ 

JokntuB aneu* 

Allgaain (Hem).. 

Mullet. 

iMugil tableau*. 

}A fulfil fiuBtumUri, 

Armnan, patakla (gaegok) or 

Sea catfish.. 

Ariut thalauinus 

(cagne) 



Aaogon (rompecan dado). 

Barracuda. 

Sphyrirna jello 

Ayufifcin (bebaan)...... ._ 

Theraponld..... 

Thtrapan ptaraWu* 

Aaohoa (ueue)_ ... __ 

Whiting . .. . _ 

Siltayo at heme 

Apafaap (roatakatlng). 

Babanal (blgaong)....... 

Sea baa* ... . _ 

Theraponld_. - 

Lot9$ rulcariftr 

PtlaUB r/tfodnhneafu* 

Bagaong (langaat). 

_do._.. 

Thtrapon jarbua 

Bag* bag a (1 inlktinlk).. 

Soldier flah. 

Afjyripru/w moUincohalu* 

Bltllla (taropok).. 

Porgy.. 

LeihnnuB operculari* 

BaVokong moro flaondon ban- 

Freeh-watar porgy _ . _ 

S partiB b*r<ta. 

tok) 



B*b*ng (lada kabakaba). 

Butterfly ftah .. 

| Chrtodon aunga 
'Chrlodfin bmnetti 

Bla (kapalo). 

True goby. 

[Chilodon r agabunduB 

GloBBO'jvbtug giurui 

Bafifco* (banlua) ... _ - 

Milk flah.... 

( hartoB chanvt 

Banbangln (tabong).__ 

Snapper_ _ 

Luijanua fulvvB 

Batalay (bato tamlawang) . 

Garflah... .... 

Tuloeuru* •trnngi/Iurua 

Batanpay.. -. . ... 

Parrot flah .. 

IrfpioPcaruB ap 

1 Bldbld (aampangaray) _ 

Ten pounder..- _ _ 

Elop* ha > atenni* 

| Blnaknko. . ... _ __ 

Dolphin.. _ 

Ctrryphavu l bippuru# 

Bokong (timog).. . 

Slipper (goby). 

O^Ahivure prorephala. 

Buan-buan (bulanbulan) (abu- 

Tarpon _- _ 

A teyaiopB cyprinoultB 

• long) 



Bokong (tusog, kapalo) -- 

Slipper (goby).. __ 

Ophtoraru aparoB 

BlLllla (bahaba). _ ..; 

Snapper.._ 

Luljanusfuloiflamma 

Buglng (peltangan or obud- 

Half beak__ 

HemitamphuB far 

obud) 


j)C i/pBcluruB oltgoUpiB 

Bolador (ledang Uwln. aardlnla 

Flying flah..... 


or bmke) 

'if gpttt luruM brerfa 

Banak, talllong (balanak or 11- 

Mullot.... _ 

Muyil vaigirntiB 

taa) 



Bongoan (gaggok). . . 

Sea eatflah... 

ArtuB UiotetocephatuB 

Cabaal (tatlk).... 

Gltaard ahad...- ! 

| A nodontoBtoma chocunda 

CabaUa* or Itnachay (anduhao) 

Mackerel_*. 

| fsemataloBa rtoau* 

RaetreUiger chrpBOxonue 

Co tot. ... 

Porgy--- 

LelhnnuB rtUculalUB 

Dabong gabl (buna)..... 

Dahonan (klampao). 

Leaf fiah. 

Sting ray...... 

Plaiar orbicular ib 

VaBy<U\B fcuA/ii 

Ddean (tambangao). 

Snapper. 

LulianuB deruBBaiuB 

Dalagaag buktd (aullg).. . 

1 Cataio. ! 

1C* Bio cumng 

Dumpllaa (Ugl).. 

Anchovy__ 

' t C* bio a anthonotuB 
|' t Srula» 7 re«ha kemlUonli 

Dapang bllog (kulamplra). 

Brill. 

1 VhriBBwa beetama 
l pBftuUirhombuB artivu 

Da pang baba (kulamplra tabacn] 

Sola.______ 

CynogloBBUB puncltcBp • 

Du hay (aamplrot) .. 

Porafret.... 

iiiromaleuB mgtr 

Damb, pampano (ampahmn)_ 

Jack.. 

Hvnnt* momsa 

Dalupane (b*t*b*t«). 

Mo on flah... 

Mens marulata 

Dorado, lap!* (1*11). - . 

Leather-jacket. 

Scomberoid*o ipse*. 
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Table 4. —Commercial species of fishes and minor sea products caught in 
Zamboanga waters —Continued 


English name 


Scientific name 


Dills (boHnJio). ..j Anehory, 


Gale (bacaUo) or lanfflanga , _ 
Oaropa, kalatanc (patikan) 

Garapeobe (mangall).. 

Gal on gong (tumarong) .._ 

Lafifaray paeo (gono).. _ _ 

Haaahata, envalla (tulay) , . 

Hlto (tautI tublg). 

Hak (pailg). 

Iso (ahaan or knlumbang) 

Kabang (manangtn)_ 

KJtang (Idkflo)_ _ 

Kalapo (VuWng).. 

Kalaakaaln (baggong). 

Kandult (gaggok or cague) . _ . 

Kalaao (leneo).. 

KatchorUa (aubad) _ 

Kambabalo (balo)__ 

Kapalo (palo).. 

Kataba (sumptt or aampfrot) .. 

Kan daman... 

Labablta (fndangan or darong) 

La pad (kandaman) .. . 

Lablan (lepe bato). 

La mk a wit (dampalangan). 

Langaray (iblstayom) . 

Lapolapo (kuyapo).. * _ 


, Sergeant fish- ... . 

( Grouper.. 

r a alias 

' Round scad ._ 

I Silver-aide. 

' Mackerel .. . 

| Freeh-water catfish 

I Rudder flab_ 

| Snapper. . 

i Oronker. 

[ Spadeflih_ . 

t Grouper.. _. 

I Snappnr . 

Sea cotfteho*.._ 

Lizard flab- 

Bon It o. 

’ Garfish_ . . ... 

| Slipper or goby 
( Archer fish. . . 

Blgeyo_ . - 

j Surgeon fish- 

Herring. .. . 
Thlck-tippad grunt 

Wraeee__ - - 

Cardinal fish 

Grouper., - 


Lapolapong tlgllg (kobapo or j Groupar. 
kukkut; I 

Lapolapo (budyanga).. ..i .do . .. 

Loko. I Porcupine fl*h 

LunabaD (onvalla)__ Mackerel. _ 

Liwalo, tlnlkan (puyopuyo) . - Climbing perch.. 
M a tang baka (katamkmk or tu- ' Ba^eye .... 

*ay). ! 

Mayamaya fmangagat or da- j Snapper . . . 

mk), 

Mayang (sa plan pi or oalcubao). J Drepane _ 


Mai aka pas (bauaa, babae, pu- 
rok) 

Majuara (gaodgaod or mulrnul). 

Mulraul (ugua)... 

Orilaa (kubalkubal). 

Paling (tlburon or kaltan)_‘ 

Pag! (kimmpao).! 

Palid. 

Paol (pagtmanok).. 

Parang par* ng (dahon tublo).. . 

Paloa (Indon).. 

Pill . 

Plndanga (Indon). .. 

Pabuka (kasil).. > 

Pall an (kopog) .I 


Mojarra (gerrld) 


Porgy.. 
Parrot ftih... 
Hnrdtnll. .. 
Gray shark 

Sifng ray_ 

Surgeon flab 
Eagle ray.. 

Dorab. 

Swamp eel. - 
Cyprinid. -- 

Plko eel. 

Moray .. 
Lae tar id_ 


11 ^tolephonia rommtrttmii. 

( ^Inltphoru* hrtirolob w*. 

| Rarhyctniron eanadnm 
Fpintphtlui fuaroguiialma 
Caranr apectfoaua 
.j J/fropJernamorroaomo 
. | Aikerina liuodertmuixt 
I Ra*trcl\\Q*r brarhytomua 
| Clunaa 6a(raekus 

| K yphotut Umbii* 

IMianuM araeniimarulatu* 
Vwna iIuMumwn 
_j Sra/opAapu* orpwa 
. | CromiUptt * aPmela# 
i Prist ipomomr-a micro don 
AriUB (halatsMinut 
j TrarMnortphalua myopm 
; Fidkyimua yoUa 
i Ablennea kiana 
. | OpAtocora sp 
1 Turotcs jat ulator 
J Pnacanihua cruentatua 

I Aranthurua bleakari 
SorutmUa perforata 

| Fieri nr hinrhu# pirtua 
7 halaaaoma ijuintfutcxllalua 
Apogontchthy* hyak*oma 

I I } inrphflut coralhcala 
1 1< ptnephelv* areulaiu* 

I l pimphtlut merra 

I /Invpfrodon Irvrogrammieua 
I ho inn keri 
haatrelhgcr rhryaotonuM 
I A ntibaa te-atudtnsua 
| br’nr erumenophthalmua 

| Luijanua monaatiffma 
1/ utjanut johm 
J>rcpan§ punrfata 
,G*r r tn abbrrvialua 
j(»rrrie baroncneii 
^ Ont* nlumsntoaua 
. \C,rrtia marroaomua 
J Aroyropaapxmfar 
_ SrOrveap 

Megalaapta rordyla 
' Srohonon polo* or rah 
_ Daauatis uarnak 
. Hepatu»*lont/aiu» 

. /fitobatu* narinari 
CMroeentru < dorab 
Sl/nbranchua bengahnoi*. 

. Harboiita quinquenwutatus 
. Murrnetox einarau* 

_ Gymnolhorax piclu* 

_ Lariariua lacianut 
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TABU 4 —Commercial species of fishes and mtnor sea products caught tn 
Zamboanga waters —Continued 


Local name 

English name 

Fchptlflc nsmo 

Plplcao (lapis) _ . _ -- 

Lcathwjackot 

btroitif* toloo 

Porlkitbanks (lt»trial) - j 

Remora. 

Frhenxi* naucruUu 

Pugot. . . ..... 

Trigger fish. 

ftahtte* ap 

Talipfa (tslangtatang). j 

Lesrhcrjncket _ 

Sromb*roul*9 toho 

Sumundo__ 

Snapper... 

JjutjanuM katmira 

Selenga (psciffonett)-*- 

Devil ray _. 

M obula ercQrH>dno 

SeUoy (kutamhanfi)_ _j 

Pumudaeid... 

Pnma'ioflt/e matulatu* 

Saramullete (uingbod).. 

Ooaiflah. 

t r p*nsoi<leB tutphur*** 

SaraznuUele (timbunsan)._ j 

....do_ _ 

rarujx’ncus lute us 

Saraaral (haiawn, budlong, ba- 

Siganid. 

Tetithi * )urus 

Ampharanihutt rermiculatu* 

wU) 


Arnjiharant ns Ju*rt$ctnt, 

Sunoa (kamangkamang huayu) 1 

Fl&tboftd.„. 

Platt/cephalut inditu* 
Platyxephalu* nimatophthalmu* 

Sapaap Oawaylawaj; . , 

Sifproouth 

Equula equula. 

Salaynulny mo . ___ 

Mackerel_ 

Caram IrpttiU pi* 

Salmon (ulongulong, ungong) J 

Runner. 

ElaQaii* bipinnultUu*. 

Sampsk bakol_ _! 

Snapper_ 

Lutjanuw ncmainpheru* 

flpadft (lancing),__ 

Scolopsia _ .. _ 

Srnlopats ranrellalu*. 



Taglsang tawin (sftmbukot). ... 

Cutlass fish. 

Tnchiurv* /wtumsia 


Mackerel_... ..._ 

Caranx malabancu* 


_.do_ _ __ 

Cara nr ((’arangoidct) 

Trakitillo (butalikan). ... . 

!_do. _ . 

QymneMttthonU* 

Caranx armatu* 


Sawfish. _ . ... 

Priiti* microiion 

Tnmben (leastg).. _ . J 

Herring . 

Du**vmteria HawUU 

Sardtnclla longixtp* 

A ardiiulta Uio/jatttr 

Tamban (baolhaol) . 

— .do-__ 

^ordirulla pttforata 

SardtneUa Ji mb riot a 

Sardinclla mclanura. 
bardtntlla firm 

Tambacol (panlt or bareHore)... 

Yellowfln..... 

Ntothunnun marropUru* 

Tklapla, lapis flail).. 

Leather) ack el. 

Scomberoid«* lyson 

Tongtong—...„ 

NemJpterids 

S'emipltru* nmurtti 

TorciUo (larubans, tindukUn- 

Barracuda . 

SpkyrMna obtvtota. 

duk) 

Tmnguingul (tanigue). 

Spanish mackerel. 

Cybium cotniturton 

Tallmos&U (tuong uluan). 

True goby.. 

Ort/uriehlhy « mieroUpi* 

Tuakan (bolinuo)_..„. 

Anchovy. 

Stoiephuru* iridu us 

Tulingen (puyan).. „. 

Skipjack (ocean bonito) 

Katiu^’onus ptlamx* 

Tullngap (subad)..... 

Bonlto... 

Euihynnu* yaUo 

Tuilogan (rnangko)--- 

Frigate mackerel _ 

Autxm thatard 

Sponja. 

Elephant ear sponge_ 

Leiodtrmahum pf*tff*rm 

Do.. 

Common bath sponge . 

Eicspongta irregularis. 

Do . 

Sheep's wool sponge.... 

Undetermined 

Coral (acalbabal).. 

Black coral__ 

Antipaikd* obi** 

Tombongtombong (tamban bu- 

Sea anemone_ . 

Undetermined 

ban) 

Baluan (bat). 

Sea cucumber. 

Aetinopyga m auriiiana 
MirrotheU nobili*. 

Holothuna par dalm 

Holothuna atra 


1 Holothuna tcabra, 

M olcihuriafuBcoeintna 
Tkelcmjta ananas 

HoLoihuria macuiata. 
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Table 4 —Commercial species of fishes and minor sea products caught in 
Zamboanga waters —Continued 


Local name j 

Baling (aUraang).... * 

Camaron (baliocugay).._j 

Lokon.....I 

Ulang (banagan).-j 

Cangrejo (ahmtngo)..I 

Cangrejo (alinmnAg) _ . _ 

Dawat.... 

Do.. 

Kokomo (karag)__ 

Aluplhang dagat (commtD)-- 

Oururachfi (*aml*ao).__ 

Pualt (choc* or tabula). 

Farms (bangolon or kulahutan) 

Borsabala (coguita) ._... 

Mari bco (kuhan)__ 


English Damp 


Small shrimp . 

Shrimps..- 

do . 


bcJcnUflo name 


Paltwmtm spp 
Pens us spp 

Pen t us monotion 


feplny iobatar_ \ Pahnvruaap 


Crab- 


[ * CharybtUa erurxfrra 


Blue crab. 

Crab_... 

.do_ 

_do _ 

Sen mantis,-. 
Raninid crab 

Squid_ 

Cuttlefish 

Oetopua_ 

Ear shell. 


Sssi (sohi) __ 

Lalong orbolalo (lagone), 

Trocha (Inak). _ 

Trocba (simong)_ 

Trocha (babae)__ 

Concha blanca (tipay). . „ 
Conchanegra (tipuy). _ . 

Taclobo (klma). 

Do. . 

Capls .. .. 

Oroja (ktongnong).. 

Blnkottg-.. 

Do.. 

Turtugtt... 

Do.. 

Do.. 


Mann* snail 


11 '"'•vllaacm^o 
I | Vc ptunua pelaoiru* 

~\) V^p/unui (Arhr/o>is) Qranulaii 
jj ThalamUa dana 
|) Thalamila pryrnna 
I Thalantrinn anomaha 
J Do 
j Sgmlla spp 
| Pan na d*n‘at(i 
i Loftffoapp 
S'epia spp 

OrfopKi *pp 

Haliofi s spp 
jjPotfel/arifl ram clla*u 
ij Wurtoyyrtna 
! j Turrirula rorrugata 
SVrombrtJ lu/iuanui 
Green snail, turban tholl Turbo marvtoraiuM 

Smooth top shell __ . | Troehua nilolinia 

Hough top shell.. ! Trorhua moj-imua 

Hirost* shell, __ .... _.| Trorhua nrduhfxru* 

Gold-Up poarl shell_ [ Plena maxima 

Black-Up poarl shell_—j Plcria marpariii/tra 

Tritlwna oxqo* 

Hippnjmt marulalu* 

Plto una piarenfa 
| Ptr'-in aangnyx 
\ Pmnu phthppinenti* 

Pinna nepra 
Chflomajap*>nira, 
Prtlmochely* imbricata 
C aretta oliraraa 


Giant clam.. 

Bear's paw aheil.. 

Window ahell- . 

Ear sholl oyster- 

Long fan mussel.. , 

Short fan mussel. 

bea turtle.. 

Hflwksblll turtle. 

Loggerhead turtle- 


Island large fresh fish are always on sale Most commonly sold 
are the different species of tuna, bomto, Spanish mackerel, bar¬ 
racuda, carangoids of different species, sergeant fishes, a fish 
locally known as bacalao, snappers, groupers, and Bea basses; 
and many other smaller kinds, like sardines, anchovies, and 
others Most of these fishes are caught in fish corrals, others 
by hook and line, spear, salapang, fish trap (bobo and others) 
and by fishing nets of different types. Most fish come from the 
Bohelebong and Kauluan grounds Fish are usually cheap. A 
good-sized tuna costs only from 20 centavos up, a bonito 10 cen¬ 
tavos, a large-sized tanguingue and rompecandado from 80 
centavos to 1 20 pesos, while a large tarakitok costs from 50 
centavos up. Some fishes are sold in slices 
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Different varieties of fresh fish are principally sold in the 
markets of Zamboanga, Lamitan, Isabela, Dipolog, and Margo- 
satubig. In Zamboanga, which is a port city, the cost of fish is 
much higher than in other places. A number of dried fish 
products are also sold in the different towns. 

Minor fishery products are also sold in the different markets, 
the most common being different varieties of crustaceans, 
like the lolcon , ahmango, cucuracha , bahskugay , baling or ala - 
mang, and SquiUa or sea mantis Among the molluscs are the 
squids, cuttlefishes, octopus, and different species of clams and 
snails Among the echmoderms and ccelenterates, different 
species of holothunans, like Holothuna pardalw , Holothuria 
maculata , Holothuria fuscocinerea , and others, and different 
species of sea anemone, from small to large forms, are sold 
fresh in many markets. Turtle meat (Chelonia japomca) and 
eggs are also commonly sold m many places In Zamboanga 
market alone there are times when a dozen of these large 
turtles are butchered at the rate of one or two a day. A 
kilogram of turtle meat is sold for 10 centavos, and one turtle 
may bring 3 to 5 pesos. Usually around 150 eggs with shells 
and 600 without shells are removed from the body cavity of 
a female turtle. The eggs with shells are sold at 1 centavo 
each and those without shells are sold at 2 for 1 centavo. 
Some turtles are caught inside fish corrals, while others are 
caught by Moro fishermen. Most turtles sold m the market 
are taken from the neighborhood of Sibago and Lanhil Islands. 

Other fishery resources of the province are commercial shells 
of different kinds and other minor marine products, like 
trepang or dried holothunans, sharkfins, tortoise shells, ba~ 
goong or guinamos, bmoro, dried fishes, dried shrimps or hebi, 
dried squids and cuttle fishes, and some edible algse Com¬ 
mercial sponge is another marine product which has poten¬ 
tial value, as it is abundant in the waters surrounding Zam¬ 
boanga Province. Waters around the Taluksangay channel, 
Sacol Islands, and neighboring places were exploited for the 
commercial elephant ear sponge, Leiodcrmatium pfetffcrae , and 
the sheep's wool variety by a foreign sponge concessionaire 
by the name of P I. Pipinos, of the Greek Sponge Company 
Since then these sponges were left untouched and the stock 
allowed to become rehabilitated. Shallow-water sponges of 
the species Euspongia irregularis are met with in large numbers 
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and can be scientifically propagated. Among the commercial 
shells found around Zamboanga Province are the pearl oysters 
of the species Pferia maxima , Plena margamtifera, and Ptena 
savxgnyi; top shells of the species Trochus mloticus , Trochus 
noduliferus; green snails of the species Turbo marmoratus; and 
window shells of the species Placuna placenta . Other bivalves, 
like Tndacna gigas, Hippopus macidatus, and other related 
species, may have potential commercial value for ornamental 
purposes, for ground shells, lime, and other uses. Elack 
corrals, of different varieties of Anttpathcs abies, are another 
marine product of high commercial value, formerly abundant 
in the waters surrounding Zamboanga Province, but because 
of overfishing now more or less depleted; with proper reg¬ 
ulatory measures for the collection of this valuable product, 
it could be conserved. Among the commercial holothurians 
abundant around Zamboanga Province are Actinopyga maun- 
tiana , Microthele nobihs , Holothuna pardahs , Holothuna atra , 
Holothuna scabra, Holothuria maculata , Thelenota ananas, and 
a few others. Table 4 shows the commercial species of fish 
caught in Zamboanga waters 

FISH PRESERVATION 

Generally fishes are sold fresh. Those that are not sold and 
consumed fresh are usually preserved dry or iced A small 
refrigeration business is undertaken by Mr James J Wilson 
in connection with his ice plant Because of the additional ex¬ 
pense m maintaining a cold storage plant, Mr Wilson does not 
usually keep the maehme running at full capacity At times 
large fishes sold to Compama Marltima boats and other vessels 
are stored in this ice plant until the boat arrives A limited 
cold storage business is done by Mr, Antonio Bayot, of the Plaza 
Hotel, where the fishes supplied to the S S “Mayon” by Moro 
Biri are temporarily stored before they are taken to the boat. 
The Sea Foods Corporation maintains its own cold storage plant, 
where its tuna fishes are frozen and stored. 

More cold-storage facilities are needed in the city as well as 
in other localities of Zamboanga Province where the fish supply 
is abundant. Lamitan, Dipolog, and Margosatubig are in need 
of cold storage facilities The small refrigeration units at pres¬ 
ent found in the city are of great help to the fishermen and 
residents of Lamitan, Dipolog, and Margosatubig, as because of 
the absence of cold storage plants in these principal fishing 
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towns the fish usually spoil and go to waste, especially when the 
fishermen run out of salt. 


DRYING 

Drying fish is practiced only when absolutely necessary. In 
Margosatubig, Tantawan, and other places, however, fish drying 
is considered a part of the business of the Chinese fish dealers, 
who have regular drying platforms along the waterfront where 
fishes are dried after salting (Plate 4, fig 1). At other places 
fish are occasionally dried along the beaches, where they are 
placed on bamboo matting laid flat on the ground or on raised 
temporary platforms. Tarakitok, cavallas, tamban, and bohnao 
are the fishes dried. The last-named is usually dried without 
salt during sunny days. Tamban and small cavallas are im¬ 
mersed in brine solution in the round from two to twelve hours 
and usually dried whole Larger fishes are usually split into 
halves from the dorsal side and sprinkled with salt before drying 

SALTING 

Salting is done in two ways: dry salting and brining In 
the former the salt is sprinkled on the product to be preserved. 
This is done in two proportions, (a) 1 part salt and 2 parts 
fish, a mixture known as sinabado , where the fish ferment 
early and are not kept long, and (b) 2 parts salt and 1 part 
fish. In the latter the mixture takes longer to ferment and 
the product usually keeps longer. In brining the following 
proportion is used: (a) BO cans 2 fish to 25 cans of sea water 
with 3 sacks of salt, or (b) 50 cans fish to 20 cans of sea water 
with 2 cans of salt. 

In the bagoong or guinamos industry small fishes, usually 
sardines (lupoy) and anchovies (bolinao) are used. In Dipolog 
only Filipinos, mostly fishermen, are engaged in this industry. 
In Margosatubig, Tantawan, and other places the business is 
entirely in the hands of the Chinese The cost of material and 
labor per 5-gallon can of guinamos m Dipolog is as follows: fish, 
60 centavos; salt, 15 centavos; can, 25 centavos; labor, 11 cen¬ 
tavos. A can of guinamos sells at from 1 40 pesos up to 1.80 
pesos. Most of the product is sent to the Visayan Islands. 

In Margosatubig the cost of the material is lower (fish, 40 
centavos; salt, 12 centavos; can, 20 centavos; labor, 10 centavos). 
In this place a can of bagoong or guinamos sells for from 1 peso 
up to 1.20 pesos. 


Empty B-gailon petroleum can* 
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BINORO 

Another fish product is the binoro, made principally in Di- 
polog and neighboring localities. The making of binoro is sea¬ 
sonal, being done from January to May; with March and May 
as peaks of the season. Every year the production is becoming 
greater, products being marketed in Dumaguete, Oriental Negros 
Province, in the neighboring municipalities, and in the interior 
towns of Zamboanga Province and neighboring provinces. Her¬ 
rings of the species Sardmella sirm , locally known as tamban 
haolhaol , cavallas of the species Rastrelliger chrysozonus, locally 
known as anduhao t and other related fishes are used m making 
binoro. The fish is salted and left to ferment for four to ten 
hours. The salted fishes are then placed in layers inside a 
petroleum box or finely woven bamboo basket. Salt is sprinkled 
over each layer in the case or basket. 

The cost of material and labor per case of binoro is as fol¬ 
lows: fish, 3 pesos; salt, 50 centavos; box, 20 centavos; labor, 
15 centavos. One box or case of binoro sells at from 4 pesos 
to 8 pesos. A basket of binoro is equivalent to about 3 cases 
and sells at from 14 pesos to 18 pesos, 

PAT1S 

Palis is usually prepared from extracts or sauce of salted 
lupoy or bohnao, which are stored m large vats or barrels for 
at least a year The sauce is then filtered and later boiled. 
Patis-making is not a regular industry, only a few fishermen in 
the guinamos industry preparing this product on a small scale 
and for home consumption. 

SMOKING 

Smoking fish is not popular, and hardly known to the fish 
dealers of Zamboanga. Moros, however, smoke and roast 
their common favorite fishes, like the tulingan and tarakitok. 
The fish is partly roasted and smoked and sold in every market 
where there are Moros It is said that fish smoking was started 
by a Tagalog fisherman at Dipolog but did not prosper, due 
perhaps either to the fact that smoked fish has a peculiar 
taste or to faulty preparation At present there are persons 
interested in fish smoking; to these the methods used in 
Manila and in neighboring places, together with the improve¬ 
ments made by the Division of Fisheries, are recommended. 

It is believed that if a scientific method of smoking fish is 
introduced in Zamboanga Province the business may prosper 
and may help salvage fresh fish in times of abundance 
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CANNING 

The most up-to-date method of fish preservation in Zam¬ 
boanga Province is the canning of tuna fishes by the Sea 
Foods Corporation (£late 5) The tuna used by the cannery 
are the yellowfin (Neothunnus macropterus ), the skipjack 
{Katmwonus pelami/t), and a few other species and varieties. 
These are caught by means of pole and hook and line, with 
both artificial and live bait. The tuna-fishing season is during 
April, May, and June. During this period the cannery runs 
at full capacity and employs over 150 women Several men 
are employed to do the more strenuous manual work and in 
fish dressing In addition, a few men are employed in packing 
and in attending the retorts and other machinery 

The maximum cannery output per day is 500 cases, each case 
containing 48 cans. The average daily output is from 200 
to .300 cases, with 40 to 50 kilograms of fish per case. The 
average weight of the skipjack is 3 kilograms, so that a 
case of 48 tuna cans of the “light meat” requires from 13 to 17 
fishes. A yellowfin has an average weight of 5 kilograms, 
so that a case of 48 cans of “white meat” requires from 8 to 10 
fishes The monthly shipment of finished product to the United 
States is from 3,000 to 4,000 cases, with an approximate value 
of from 27,000 pesos to 36,000 pesos. 

Canning method —After the fish are dressed and cleaned 
by the gutters they are arranged dorsal side up in iron crates 
and conveyed to the cooker by a conveyor. The cannery has 
3 cookers, accommodating about 1,188 fishes, and cooking is 
done by steam generated by a boiler. The cooking period 
takes 2 hours under 2-pound pressure and at a temperature 
of 210 ° F. After cooking the fish are allowed to cool and 
harden overnight and then split into longitudinal halves, the 
vertebral columns removed, and each half in turn again split 
into quarters along the lateral line. The four pieces produced 
from one fish are arranged in piles on the dressing table and 
carried to another table where women peel off the skin and 
remove the blood and other undesirable parts. The cleaned 
pieces are laid on wooden trays and cut into sections in the 
wooden cutting apparatus with the use of a large sharp knife. 
The sections, which are slightly shorter than the height of the 
cans, are taken to the filling table where women place them 
by hand inside the cans (Plate 6). The cans are first brought 
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by a conveyor to the salt and oil table where women add 
measured amounts of refined salt and cotton seed oil. They 
are then filled with four sections of meat and passed to the 
weight checkers who weigh each can with a small balance 
The filled cans are then conveyed to the other end of the 
table where more oil is added to fill the space. Then the 
tops are placed on the cans, and they are conveyed to the sealing 
machines. (The company has a double seaming machine which 
seals at the rate of 60 cans per minute, and a small sanitary 
vacuum seamer which seals at the rate of 10 to 15 cans per min¬ 
ute). From the seamer the sealed cans are carried mechanically 
to the washing tank where they are washed with hot lye solution 
to remove grease and oil From the washing tanks they are 
arranged on carriers and then taken to the horizontal retort for 
processing or sterilization. Formerly, after this process, they 
were retorted for at least 2 hours under 7-pound pressure at a 
temperature of 240° to 250° F.; at present the time is greatly 
shortened and the amount of pressure almost double under the 
same temperature. 

From the retort the cans are conveyed to a large concrete 
tank of cool water where they are immersed for cooling. A 
more recent cooling device is made inside the retort where 
a cool water sprayer does the cooling without the sterilized 
canned products being immersed into the concrete tank of cool 
water. Then each can is tested and checked by a leak tester 
After the leaking cans are condemned, the tested cans are 
taken to the cleaning department where they are cleansed 
and polished with sawdust and other cleansing materials, 
labeled and crated The Sea Foods cannery prepared two kinds 
of pack, the “fancy” and the “flakes.” The fancy pack, described 
above, consists of solid meat sections, while the flakes consist 
of slightly Baited small pieces of meat and some scraps from the 
clean lobes, mashed up before oil is placed in the can. There are 
two kinds of fancy product, the “white meat” and the “light 
meat.” The former is made from the yellowfin tuna and the 
latter from the skipjack Two other new products are prepared, 
the seasoned tuna flakes and those with some kind of sauce and 
flavoring materials used instead of the oil These latter pro¬ 
ducts are intended for the local market 

Table 5 shows the monthly production of the Sea Foods 
Cannery at Zamboanga. 
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Table 6 —Monthly production of the Sea Foods Cannery at Zamboanga. 
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SUMMARY AND RECOMMENDATIONS 

1 . The principal shallow fishing grounds of Zamboanga are 

Margosatubig, Tantawan, Takut Tangug Bay, Dipolog, and Sin- 
dangan Bay, and practically the entire coast line surrounding 
the Zamboanga Peninsula. 

2 For the conservation of the fishery of some depleted fishing 
grounds, like that of the Igat Bay, fishing with light m connection 

with the pukot should be regulated 

5. More sanitary supervision over the preparation of guina- 
mos or bagoong and the drying of fish is necessary to improve 
the quality of the products turned out 

4 Refrigeration should be resorted to in the preservation of 
fresh fish in the important fishing centers 

6 . Deep-sea or off-shore fishing must be exploited Filipino 
capital should be induced to invest m the fishing industry, and 
fishing boats of over 20 tons should be used, 

6 . Primitive fishing gear must gradually be replaced with 
modern types 

7. Illegal fishing methods with the use of explosive and 
poisonous substances must be checked 

8 . Other fishery products besides fish must also be given 
proper attention. 
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9. Canning of other fishes, like sardines, cavallas, and the like, 
must be developed as a means of proper fish utilization. 

10 . Other methods of fish preservation, like smoking, patis- 
making, and the like, must be encouraged. 

11 . The bangos fishpond of the Malabon type must be 
encouraged. 

12. A tuna cannery similar to the Sea Foods Corporation, 
under a semigovernment organization like the National Develop¬ 
ment Company, must be encouraged, to exploit the extensive 
tuna-fishing grounds around Zamboanga Province 




ILLUSTRATIONS 

Plate 1 

Fig 1* Bobo, a typical fish trap, used around Manicaan. 

2. Banata, a small fish corral usually constructed at the grate of fish¬ 

pond a* Itamos fishpond, Mampang 
3 A portion of a fishpond showing two wooden gates at Arquisa’s 
fishpond, Talontalon 

Plate 2 

Fig 1. A cast net, laya, being dried at Bohelebong 
2 A sakag used around Talontaloru 

3. Bamboo crab traps, called nasa, and a dip net, sihud, used fot 

catching fish from the banata 

Plate 3 

Fig 1 A portion of a fishpond showing a gate and banata at Evangelista’s 
fishpond, Salinas 

2 A portion of the Arqmza fishpond, showing a rede, a smail net, 

used for catching fish from one of the smaller compartments. 

3. A bunsod, showing the bunuan and the small hut where fishenner 
stay day and night, 

Plate 4 

Fig X A batalan fish-drying platform of one of the Chinese fish dealers 
at Margosatubig. 

2. Some of the game fishes sold at the Isabela market. They are 

baracuda, Spanish mackerel, and talakitok 

3. A portion of the Isabela market, showing tanguingue fish or Spanish 

mackerel (Cybtum commerson ), a common fish sold at the rate 
of from 80 centavos to 1 20 pesos each 

Plate 6 

A view of the Sea Foods Cannery at Zamboanga 

Plate 6 

Packing tuna fish at the Sea Foods Cannery 

TEXT FIGURES 

Fig. 1. Bunsod fish corral a , bunuan, 6, sagaran; o, kaluagan; d, pikplk; 
e, pamansan 

2. Variations of the bunsod. a , bunuan, 6, sagaran, e, kaluagan, 
d , hut. 

3 Paugmad fish corral a, tulis, b, bamboo platform; c, platform 

consisting of a single piece of bamboo for dragging the Bigin, 
d, hut 


111 



112 The Philippine Journal of Science 

F'lG 4. Pahubas fish corral a, bunuan, b, aagaran; c, pikpik; d, tails. 

6. Balerong fish corral a, direction of flow at low tide; 6, direction 
of flow at high tide 

6. Panera, river fish corral, a, river; 6, creek, c, swamp, d, flow of 

water during low tide; e, wing of the panera or usually a bank 
of the river. 

7. Ampas fish coiral a, bobo; 6, lugo, o , coarsely woven bamboo 

matting 
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EPIBLASTUS IN THE PHILIPPINES 


By L. 0* Williams 

Of the Botanical Museum, Harvard University, Cambridge, Massachusetts 

About twenty species of the genus Epiblastus have been 
described, extending, in range, from Samoa to Celebes, with 
about fifteen of the described species originating in New Guinea. 
The species described below is the first species of the genus 
known to occur in the Philippine Islands In Merrill's Enum¬ 
eration of Philippine Flowering Plants the genus should be added 
to the Orchidaceee, between Dilochia and Ceratostylis 1 

EPIBLASTUS MERBILLII WJUUmi ip. hot. 

Herba epiphytica Pseudobulbi cylmdracei, umfoliati. Folia 
hneari-lanceolata, acuta vel plusmmusve obtusa, apice sine lobis, 
coriacea. Flores fasciculati ex apice pseudobulbi termmalis 
Sepalum dorsale late lanceolatum, acutum vel acuminatum, 
leviter naviculare, obscure quinquenervium. Sepala lateralia 
late Janceolata, basi obliqua Petala lanceolata, acuminata. La- 
bellum rhomboideum, lamina obovata sed cum apice acuminato 
Columns et anthera generis 

An epiphytic herb up to about 4 dm long Roots filiform, 
pubescent, small. Pseudobulbs cylindrical or probably some¬ 
what flattened, especially terminal portion, stem continuing 
from middle of each pseudobulb, pseudobulbs 1-leaved, appar¬ 
ently only the terminal (annual) one bearing the few-flowered 
inflorescence. Usually several chartaceous sheaths at base of 
pseudobulbs. Leaves linear-lanceolate, acute or somewhat ob¬ 
tuse, not lobed at apex, coriaceous, 15 to 35 cm long, 2 to 3 cm 
broad. Flowers about ten, fasciculated from apex of terminal 
pseudobulb, on slender peduncles. Peduncles slender, terete, up 
to about 10 cm long Bracts small, peltate at base, acuminate 
Dorsal sepal broadly lanceolate, acute or acuminate, slightly 
naviculate, obscurely 5-nerved, about 8 mm long and 3 mm broad. 
Lateral sepals broadly lanceolate, acuminate, strongly oblique at 
base, 10 to 12 mm long, about 4 mm broad. Petals lanceolate, 

1 Merrill, Enumeration of Philippine Flowering Plants 1 (1925) 317. 
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acuminate, 3-nerved, about 7 mm long and 2 mm broad Lip 
rhomboid in outline, about 9 mm long and 4 mm broad, blade 
obovate but with a lanceolate apex which is nearly as long as 
the blade, disc with a callus plate Mentum prominent, about 
2 mm long. Column and anther of the genus 

Mindanao, Zamboanga Province, Sax River Mountains, 
Merrill 8155 Type in Herb. Ames; isotype in Philippine Na¬ 
tional Herbarium, Bureau of Science, Manila, November 28, 
1911, epiphyte, altitude about 1,000 meters: Bukidnon Prov¬ 
ince, Mount Candoon, Bur. Sci 38911a Ramos & EdaFio , 
June and July, 1920, on tree, mossy forest slopes: Cotabato 
Province, Mount Matutum, Bur Set 85450 Ramos & Edaho, 
April 10, 1923, flowers red, altitude about 2,350 meters 

Epiblastus MerriUii seems to be distinct from all other 
species of the genus in the structure of the flowers and of 
the pseudobulba. 



BOOKS 

Books reviewed here have been selected from books received 
by the Philippine Journal of Science from time to time and 
acknowledged m this section 

REVIEWS 

American Medical Association Interns' Manual Edited by the Council of 
Medical Education and Hospitals and the Council on Pharmacy and 
Chemistry of the American Medical Association Chicago, American 
Medical Association, 1938 230 pp Price, 60 cents 

This highly practical manual is an attempt to provide a 
sound basis for the training of interns who wish to make the 
best of practical knowledge m medical training. A.s successor 
to the handbook, “Hospital Practice for Interns,” the manual 
differs from its forerunner throughout its contents, but aims at 
the same purpose of providing the intern with helpful sugges¬ 
tions as to his conduct m the performance of his services to both 
the hospital and the public, basic data of reference, particular^ 
to the laboratory and emergency cases, and exceedingly useful 
information as to drugs and dietary therapeutics of established 
and proved value In short, the mission of this book is the 
installation and preservation of a sound and wholesome relation¬ 
ship between trainers and trainees, the correction of evils most 
likely to influence interns and young physicians, and the encour¬ 
agement of these to continue their delicate task 

The opening pages give general information regarding in¬ 
ternship and residence A discussion of the technical con¬ 
siderations of the relationship of an intern and the hospital 
administration follows In the practical application of knowl¬ 
edge, most interesting to interns are first-aid treatment and 
management of emergency cases, laboratory procedures of 
examination, the useful drugs as arranged therapeutically, 
the aid in food prescriptions in normal and special diets with 
illustrative tables, physical therapeutics, and the legal aspects 
of internship. 

The manual brings forth the needs of interns that are always 
foremost. It is an excellent companion of the hospital rule book 
and formulary—S A E 
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Philippine Pagans The Autobiographies of Three Ifugaos. By R. F 
Barton. London, George Routledge <fe Sons, Ltd , 1938. 271 pp, ilium., 

front. Price, 15s 

This book is the outcome of a field trip made by Doctor Barton 
to Ifugaoland The author makes it clear in his preface that 
the biographies are “presented only as primitive documents” 
which he hopes will be useful to others as well as to himself in 
further studies. 

The book opens with a chapter on “How the Ifugaos live” 
setting forth their particular region, sources of livelihood, skill 
and industry, organizations, religion, customs, and other charac¬ 
teristics of the tribe 

The following three long chapters are autobiographies of 
three typical individuals written “as nearly in the way they 
were related” to the author. The revelations center on the 
art of love, courtship, and marriage, which are very peculiar 
to these mountaineers The biographies are exhaustive w 
their expositions on the “promiscuity and irresponsibility (from 
our point or view) of sex relations . . and the minimal 
selectiveness on the part of both sexes in initiating these 
relations.” On the other hand the sanctity of marriage among 
the Ifugao is a very striking contrast to such promiscuity 
and irresponsibility The conditions under which divorce may 
be granted an estranged husband or wife without serious 
consequences are set forth in the book The gentleness of 
the Ifugao in peace and his fierceness when provoked, es¬ 
pecially when family pride is at stake, are very well brought 
out in the narrations 

Doctor Barton incidentally describes the highly developed 
cooperative labor system among these pagans. Their fairness 
in the give-and-take system in rational economic life is remark¬ 
able. He has recorded and made explanations of many rituals, 
beliefs, customs, and omens of the Ifugaos 

The book is interesting, instructive, and readable Its circu¬ 
lation, however, should be limited to “mature readers and stu¬ 
dents of anthropological and social sciences.”—Q A E 

Men, Medicine and Food in the USSR By Fe Le Gtor Clark and L 
Noel Bnnton London, Lawrence and Wishart, 193G 173 pp, illus 

Price, 

This book is a brief description of the rise and growth 
of Soviet health and food services. The writers in a space 
of 167 pages have tried to give a clear picture of how Soviet 
Russia has been approaching one of the biggest problems of 
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today—the food and health of the people. According to the 
authors, three points must be kept in mind in interpreting 
what is happening there. First, that the country is still in 
the process of growth; second, that the conditions as they 
are found should be judged m relation to the conditions as 
they were in 1917, and third, that there is in that country 
a new civilization unlike any with which we are familiar 
In this book they pictured how the people are attacking their 
problem of foods and medicine m a way peculiar to themselves 

In the concluding chapter the authors stated: 

Whatever may be said of the Soviet economic system, it has at last 
brought to birth the science of preventive medicine Pathologists have in 
late years been veering slowly to the opinion that, in combating disease, 
one must pay at least as much attention to the soil, the human body as to 
the muro~orgunisms that may invade it To contemplate delicate and con¬ 
tinuous adjustment between the body and its environment of Bunlight, air, 
moisture, warmth and food Individual health is an attribute not of man 
but to the whole community and of that community in relation to nature 
Positive health can only be assured in a community whore every other and 
where all barrieis have been demolished that might inhibit the flow of air 
and sunlight, food and watei supplies 

This book gives an answer to the very interesting question 
“How can we marry agriculture and health 7 ” It should be 
read by all health administrators and those who are interested 
in the problem of nutrition and malnutrition in their own 
counti ten The book is an interesting contribution to the study 
of the relation between the food and health of the people, which 
is the dominant problem in all countries today—I C 

Your Aquarium, A Guide to Cold Fresh-Watei Aquanum-keepmg By J 
A Crabbe London, The Bazaar, Exchange & Mart, Ltd , n d €C pp 
Price, la/Od 

In this booklet the author has aptly put together very 
practical directions and discussions on making and keeping 
an aquarium He has grouped his explanations into six well- 
defined chapters under each of which are well-planned and 
well-arranged interesting topics 

The book begins with the correct choice of the suitable 
shape and size of the aquarium under different conditions, 
and where and how to keep the tank for absolute cleanliness 
and freshness in order to give the fish the most wholesome 
surroundings This is followed by an elementary description 
of various aquarium fishes, especially the different varieties 
of goldfish. Mention is made of the fishes that can be reared 
together and those that are traditional enemies. The third 
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and fourth chapters treat of beneficial and harmful water- 
creatures as well as the different water plants and their 
adaptability and culture in the aquarium. The last chapter 
deals exclusively with the care of the goldfish throughout its 
life. The booklet closes with a very good list of references 
on aquarium keeping and aquatics plants. 

The booklet is brief but complete for practical purposes 
The directions, explanations, and descriptions are written in 
simple language. To the amateur aquarists and to those who 
are fond of observing living things this booklet should prove 
very useful.—Q. A. E. 

Southern Forestry By Charles N Elliott and M D. Mobley. Atlanta, 
Georgia, Turner E Smith & Company, 1938 494 pp, front., illua 

Price, $1 60 

The book is intended primarily for the people in the 
.southern United States, where about forty-seven per cent of 
the total forest area of the country is located The authors 
point out the important role forestry plays in the economic 
and social life of the Southerners But while the book deals 
mostly with the forest conditions of the region and its various 
problems, the treatment is so broad and so well presented 
that the book will be found useful in general forestry any¬ 
where The authors are well-known pioneers m forestry and 
popular forestry education, having more than a decade of 
experience in scientific and practical forestry This accounts 
for the appealing and interesting discussions which can easily 
be followed by the layman The authors believe that forestry 
should have a place not only in the curricula of higher educa¬ 
tional institutions but also in the curriculum of every school 
system, both rural and urban. 

The book contains twenty-four chapters dealing with all 
phases of forestry It is adequately illustrated with pictures 
and reinforced with valuable data and charts A novel feature 
of the book is the list of suggestions and references given at 
the end of each chapter, designed to simplify the solution of 
various forestry problems The authors discuss useful and 
illuminating questions in each chapter, including the simplest 
and most intricate problems, and cite the most modern and 
practical methods of approach for the successful practice of 
forestry. The book will be highly appreciated by those who 
are especially interested in forest management, forest products, 
and reforestation work With the context so rich in informa- 
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tion on forestry, the book is valuable to all who live in the 
forest sections of the country. It is an excellent reference 
for those who are interested in the practice of forestry as 
well as for teachers in vocational education, particularly in agri¬ 
culture.—E. F. R. 

International Bibliography of Agricultural Economics, Vol 1, No, 1, By 
the International Institute of Agriculture, Rome October, 1938. 137 

pp. Published quarterly. Price, $ 1 00 per annum. 

This bibliography is a continuation of “Benchte iiber Land- 
wirtschaft” until recently published by Paul Parey, of Berlin. 
It indexes in a very general way all publications “dealing on 
the economic and social aspects of agriculture m the widest 
sense of the words/' that are received from all countries by 
the Institute. The staff members of the Institute's library, 
who are in charge of the compilation, follow a special scheme 
devised by the Institute and printed in outline form after 
the introduction 

The citations listed in this first issue of the series are grouped 
under fourteen inclusive subjects. The subheadings do not 
follow any definite arrangement, although the references are 
grouped under each country, as far as possible, and listed 
alphabetically by author. The items are serially numbered. 

The compilers announce in the introduction the inclusion at 
the end of each volume of an author index, which undoubtedly 
will facilitate its use. To enhance further the usefulness of 
this bibliography, a good subject index should also be appended 

—Q A E 

Index to the Literature on Spectrochemical Analysis 1920-1937 By Wil¬ 
liam F. Meggers and Bourdon F Scribner Philadelphia, American 
Society for Testing Materials, 1939 GO pp Price, $1 

This publication is the first attempt at putting together 
the widely scattered literature on spectrochemical analysis. 
Unlike two of its more important forerunners, “Bibliography 
of literature on spectrum analysis/’ compiled in 1935 by D. M 
Smith, which included 195 papers on metallurgy, and “Spec¬ 
trochemical abstracts, 1933-1937/’ with its 228 papers, com¬ 
piled by F. Twyman, this index is general and comprehensive 
in scope, listing over 900 references published from 1920 to 
1937, inclusive. 

The introductory part gives a brief but inclusive account 
of the development of the science of spectroscopy as applied 
to chemistry. The index proper is divided into two sections; 



120 The Philippine Journal of Science m© 

namely, literature citations and detailed index. The citations, 
which are given in English except for a few books in foreign 
languages, are in chronological order. The items under each 
year are arranged alphabetically by the author. Each ref¬ 
erence has a serial number which serves to identify it and 
guide the user to the corresponding entry in the citations 

To those engaged m spectrochemical research and related 
work this pamphlet is very important, if not indispensable 

—Q. A E 

Cause and Prevention of Disease. By William Harvey Perkins Phila¬ 
delphia, Lea & Febigcr, 1938 713 pp. Price, $7 50 

The mam object of this book is to give the reader a sys¬ 
tematic survey of the principal causes and origins of the 
disease and to acquaint him with all the essential facts about 
the mode of transmission and prevention. The materials used 
in this investigation consist of clinical data gathered from 
authoritative sources and discussed thoroughly in a detailed 
outline form. 

The first chapter deals primarily with a new system of clas¬ 
sifying diseases into six general groups, based upon the prin¬ 
cipal etiologic factors Every group gives a brief description 
of the clinical aspect of the disease m relation to health The 
method of classifying 13 simple and accurate and gives the reader 
an opportunity to have a clear understanding of the subject. 

The important features of this book include a description 
of the relation of heredity to health, and the mechanisms 
involved by which the inheritance factor can be transmitted 
to the individual and the diseases that accompany it. It also 
offers a comprehensive study of the nutrition of men in 
health and disease, including an analysis of the chemical and 
physiological properties of the different food elements, and 
the metabolic changes that take place within the human body 
It shows the need of protective measures against all nu¬ 
tritive defects Another feature of this book is that part 
which deals with various processes of poisoning and intox¬ 
ication. The toxic properties of the different poisonous sub¬ 
stances, their pathologic effect upon the human body, and 
the prophylactic measures for prevention are well presented. 
The book also presents a brief serologic study of the human 
body and a bacteriological survey of the different pathogenic 
bacteria, fungi, and parasites. It describes the r61e which 
these microbrganisms play in the epidemiology of infectious 
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diseases. The last chapter deals with a comprehensive study 
of the influence of the psychic factors on the physiologic activ¬ 
ities of the human body. It discusses the etiology of various 
types of nervous and mental disorders and their effect upon the 
intellectual faculties of man. 

The book is a good guide not only to the medical man but 
also to those who are interested m acquiring adequate knowl¬ 
edge on preventive medicine.—P. J. A. 

Resisting Drought. By Reenen J Van Reenen Pretoria, The Govern¬ 
ment printer, 1935 221 pp, frontis., illus 

This handbook is a rewritten form of the Report of the 
Drought Investigation Commission, Union of South Africa 
It gives a discussion of the conditions obtaining in the Union 
Although a few chapters are not applicable to the Philippines, 
the underlying principles are food for thought for every Phil¬ 
ippine agriculturist and farmer. 

The chapters, twenty-one of them, are concise, but seem to 
include all the vital information on each topic discussed. For 
example, Chapter I consists of a few short paragraphs. The 
author gives a general but picturesque view of drought, its 
immediate and remote causes, and its effects which extend even 
to the clergyman who at first may be thought beyond its 
influence. He defines water chemically and discusses the role 
it plays in all forms of life. 

The author discusses farm practices m the Union of South 
Africa that tend to destroy the vegetation which is helpful 
in the conservation of the soil. Then he advances measures 
to remedy the devastating effects of such practices. Soil ero¬ 
sion and its causes and prevention are briefly discussed. 

The means and methods of taking advantage of the infre¬ 
quent and uncertain rains, the preservation of feeds in silos, 
construction of railways, cold storage of stock products, eco¬ 
nomic grazing, and catching of the run-off by constructing 
reservoirs are some of the essential factors recommended for 
successful farming 

The value of this book is increased by the inclusion, in the 
form of appendices, of the circulars on the problem encountered 
by the Drought Commission, the summary of the original 
report, and other basic information It is a useful guide for 
farmers, especially in places where the water supply is a 
problem. It is illustrated Realizing the value of the informa¬ 
tion the handbook gives, the author painstakingly made the text 
understandable even to the layman —H. S, S 
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Floral Morphology. A New Outlook with Special Reference to the Inter¬ 
pretation of the Gynjocemn. By E. R. Saundert. Volume 2. Cam¬ 
bridge, W. Heffer & sons, Ltd , 1939 609 pp., lllua. Index to vol. 1 

Price, 10s/6d net 

In genesis and scope this volume is similar to the first 
volume, published in April, 1937. The author believes that 
the formation of whorls of midrib bundles and their cor¬ 
respondence with the whorls of floral members is a funda¬ 
mental feature of floral construction, and the fact that these 
midrib bundles originate from definite radii provides a means 
of determining the number in a whorl. Whether or not, or 
at what level these bundles branch, has no significance in 
regard to the number of the members in a whorl. Only 
their morphological form is thereby revealed. On this prin¬ 
ciple families are grouped, irrespective of their systematic 
position, though so far as was compatible with the author's 
plan, those more closely related were grouped together m the 
sections. The types were carefully selected, so as to vividly 
illustrate his principles, and at the same time likely to be 
in general more or less easily secured. This volume as a 
whole is illuminating and brings forth a new and fresh avenue 
for the proper approach to the grouping of our angiosperms, 
and may point to the possible solutions of our “puzzles" or 
“knots" m the family tree. The separate appendix, which 
gives an epitomized historical survey of the challenge made 
by numerous botanists between 1823 and 1923 to the tradi¬ 
tional view of the structural nature of the gynaeceum, cer¬ 
tainly makes this volume the more indispensable to students 
of systematic botany—J. B. J. 

Malnutrition, the Medical Octopus By John Preston Sutherland. Boston. 
Meador Publishing Company, 1937 368 pp. Price, $3 

This book was written, according to the author, to point 
out certain errors in human diet and nutrition, from prenatal 
days to advanced stages of human life In it the author tries 
to emphasize the fact that a large percentage of human ills 
may be the result of a faulty and unbalanced diet. He also 
calls attention to the preventive possibilities of a natural and 
rational diet. 

The book is divided into twenty-two chapters, the most 
interesting being the chapters entitled “The Prevention of 
Cancer; A Deficiency Disease and Malnutrition, the Medical 
Octopus." It is a departure from the usual presentation of 
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the subject as the author himself admits when he says in 
his preface: “In the following pages are set forth views 
which differ considerably from the commonly accepted ideas 
and practices concerning diet . . 99 

Although many will disagree with the author m his views 
regarding the nutritive value of milk, his discussion about 
milk in Chapter III is worthwhile reading. The book should 
be read by all those who are interested in the subject of nu¬ 
trition, on which it contains much valuable information. The 
medical practitioner should also read this book, especially the 
chapter dealing with malnutrition, where he can find many 
valuable pointers regarding nutrition.—I C. 

The Camper's Handbook By Dillon Wallace. Illustrations by Edwin R 
Cornwin New York, Fleming H Revell Company, 1936. 289 pp, 

Ulus Price, •a- 

The book is a very handy guide for every camper, being 
clearly and simply worded and vividly and adequately illus¬ 
trated. The book contains twenty-five chapters. In the first 
chapter the author gives a brief account of the history of 
camping in the United States In the next eight chapters 
he defines and discusses various types of camping, and lists, 
describes, and illustrates the various materials and equipment 
which each type needs The next four chapters deal with 
equipment for the individual camper One chapter is devoted 
to a detailed discussion on the economical ways of provisioning 
the camp Another eight chapters treat of efficient and eco¬ 
nomical camping stoves and pack bags, technique of building 
camp-fires and open-fire cooking places, methods and mate¬ 
rials for home-made tents and how to waterproof them, fabrics 
and leathers, and methods of preparing game and fish for 
immediate or future use In two more chapters the protection 
and treatment of the camper from bites or injuries inflicted 
by insects, serpents, poisonous plants, and other pests are 
fully discussed. The book closes with a discussion on the 
preparation of meals m the camp, including recipes adequate 
for the go-light cruiser and hunter Although intended for 
the American camper, the author's treatment of the principles 
underlying successful camping is so thorough that the book 
should be very useful to any camper outside the United States. 
The book should also be very valuable to anyone who goes 
outdoors to get a feel of Nature.—S A M 
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Modern Theories of Organic Chemistry. By H. B. Watson. Oxford, 1087. 

218 pp. Price, $4.50. 

This book explains the application of electronic theory to 
the reactions of organic compounds. 

The first chapter gives a brief review of the important 
theories of chemical combination from the time of Dalton and 
Lavoisier to J. J. Thomson, G. N. Lewis, and other recent 
contributors. 

The second chapter gives an excellent account of the new 
physical methods of investigating organic compounds. These 
methods are X-ray, visible and infra-red spectra, and dipole 
moments. 

In the following chapters the general reactions involving 
addition, substitution, tautomerism, molecular rearrangements, 
free radicals, and stereochemistry are explained in a very 
concise and simple manner in terms of the electronic theory 

The book is very interesting and instructive and, no doubt, 
will be greatly appreciated by those who are engaged in other 
lines and have not kept abreast in modern theories of organic 
chemistry.—A P. W. 
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AN OUTBREAK OF HAEMORRHAGIC SEPTICAEMIA IN 
INDIAN BUFFALOES 

By Tbodulo Tofacio* 

Of the Veterinary Reeearch Division, Bureau of Animal Industry, Manila 

TWO plates 

In 1912 Mohler and Eichhorn reported the use of septicaemia 
vaccine in the control of an outbreak of haemorrhagic septicaemia 
among the buffaloes in Yellowstone Park. From all indications 
the epizootic occurred some time in 1911. 

In the Philippines all outbreaks of septicaemia that have come 
to official notice so far occurred among cattle and carabacp. 
Since the introduction of Indian buffaloes into this country in 
£1903) ,(1) as far as our records are concerned, the outbreak re¬ 
ported in this paper is the first of its kind studied in the field 
and diagnosed in the laboratory. 

June 14, 1938, a letter was received by Director Gregorio 
San Agustin, of the Bureau of Animal Industry, from Dr. Pedro 
de Guia, Superintendent of the Bongabong Stock Farm, Nueva 
Ecija, reporting the sudden death of a 4-year grade Indian 
buffalo. This animal was reported missing on the night of the 
previous day when the herd of 150 heads was counted in the 
corral. On inspection of the pasture the animal was found 
dead. The carcass was located and in an advanced stage of 
decomposition, with the four legs stretched, rigid, and spread 
apart. Anthrax was suspected by Dr. Angel C. Dizon, farm 
veterinarian, who, without opening the carcass, collected blood 
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smears from the ear vein and jugular vein for microscopic 
examination His findings were negative, and seven smears that 
were forwarded to the Veterinary Research Laboratory for 
diagnosis again proved negative. The same day another animal, 
a 10-month-old bull calf, was found moribund. When it died, 
smears taken from the spleen proved negative on microscopic 
examination. The remainder of the fresh smear, including two 
blood smears, were again forwarded to the laboratory for exam¬ 
ination and diagnosis. The specimens were once more found 
negative on microscopic examination. From June 13 to June 
20 seven animals died. The blood of the seventh animal was 
again found negative. 

Due to the repeated failures in laboratory examinations to 
determine the causative microorganisms, it was strongly sus¬ 
pected that septicaemia was responsible for the malady. Haemor¬ 
rhagic septicaemia vaccine and anthrax vaccine were shipped to 
Bongabong with instructions to apply the hsemorrhagic septi¬ 
caemia vaccine first, pending a final diagnosis. June 20 all buf¬ 
faloes in the herd were given a single dose of hsemorrhagic 
septicaemia vaccine. With Drs. A B Coronel and Miguel Munoz, 
I went to Bongabong for close study of the situation and 
ocular examination of any recent carcass in the pasture During 
two days of inspection in the buffalo herd pasture, all the 
carcasses seen were in an advanced stage of putrefaction. 
One of these showed some fresh parts of the body, and smears 
w«re obtained from the inguinal vessels and precrural glands 
which appeared to retain scarlet blood. On examination at the 
Provincial Hospital Laboratory at Cabanatuan (through the 
courtesy of Doctor Isip, Director) some Gram-negative bipolar 
organisms were observed in the snjears. Although these findings 
were by no means conclusive, a telegram was sent to the Director 
of Animal Industry, stating that “all indications are septicae¬ 
mia,” pending an autopsy of a fresh case. 

DISPOSITION OF CARCASSES 

All carcasses found in the pasture by the joint party showed 
putrefaction in harmony with the description given in the pre¬ 
ceding paragraph. In nearly all cases they were found at the 
brim of the mud wallows, suggesting intense thirst on the part 
of the sick animals shortly before death. It was difficult if not 
impossible to distinguish the picture of the entire situation from 
a similar view in an anthrax outbreak. It is in cases such as 
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these that only the finding and isolation of the causative agent 
by laboratory methods will settle a dispute or a doubt in the 
field. The scouting party in a unit arranged field incineration 
of the carcasses, taking advantage of the liberal supply of fire¬ 
wood lying about the pasture. In every case this was accom¬ 
plished on the spot Not being able to find a fresh carcass for 
nearly 48 hours, we returned to the laboratory pending further 
developments. 

FINAL DIAGNOSIS 

June 23, 1938, Dr. Ventura Gatchalian, District Veterinarian 
of Nueva Ecija and in charge of the vaccination work in the 
farm, reported the death of a 10-month-old calf 48 hours after 
vaccination. The carcass was found by him still warm, so he 
collected fresh blood and a piece of spleen, packed the specimens 
in ice and sent them to our laboratory, where they arrived at 
about 4:30 P. M of the same day Smears from the blood and 
spleen were stained and immediately examined microscopically, 
and again all turned out negative A series of 2 rabbits, 2 
guinea pigs, 2 rats, and 2 mice were gathered and given a sub¬ 
cutaneous injection of blood and another subcutaneous injection 
of saline suspension of spleen at the rate of 5 cc, 6 cc, 1 cc, and 
1 cc, respectively The next morning after the injection all 
these animals were found dead. Microscopic examination of 
their heart blood showed teeming numbers of Gram-negative 
bipolar organisms of haemorrhagic septicemia. The miofo- 
photograph in Plate 1 is self-explanatory. The result was im¬ 
mediately telegraphed to Doctor Gatchalian and relayed to 
Doctor de Guia at the Bongabong Stock Farm in order that 
proper control measures may be taken at once 

GENERAL VACCINATION 

In view of the proximity of the buffalo herd to the cattle 
herds, and in order to avert a rapid extension of the outbreak, 
general vaccination with haemorrhagic septicaemia vaccine pre¬ 
pared by the method of the writer as described in 1935(2) was 
immediately ordered. Specimens of a grade Indian buffalo 
steer and pure-bred buffalo bull are shown in Plate 2, figs. 1 
and 2. Of 1,589 animals vaccinated in the farm, 150 were 
buffaloes, 1,432 Nellore and grade cattle, and 90 were work 
carabaos of tenants and private persons. Fourteen buffaloes 
in all had already died when vaccination was begun, and only 
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one buffalo calf 10 months old died 48 hours after vaccination. 
In this particular animal it was presumed that infection had 
already set in when the vaccine was administered. 

In view of the extreme susceptibility of buffaloes to Pasteur- 
rella infection, the herd was revaccinated five days after the 
first injection in order to insure absolute protection. After 
the general vaccination of all the animals, no more cases ap¬ 
peared, and up to the present writing everything is quiet on 
the farm. 

ISOLATION AND IDENTIFICATION OF THE ORGANISMS 

As described in the foregoing paragraphs, considerable diffi¬ 
culty was encountered in the microscopic diagnosis of the smear 
specimens submitted from the field, where successive examina¬ 
tions also proved negative. This difficulty is a common experi¬ 
ence in some laboratories. In some instances even the isolation 
of the organisms by cultural and animal inoculations has com¬ 
pletely failed A case in point is the report of the writer in 
“An atypical case of haemorrhagic septicaemia in the carabao” 
published in the Bureau of Animal Industry Gazette in 1931.(8) 
In the present outbreak the last specimen from which the or¬ 
ganism was isolated by direct animal inoculation of blood and 
spleen was negative by microscopic examination, and yet the 
rabbits, guinea pigs, rats, and mice which received separate 
injections of blood and spleen emulsion all died in less than 
17■.hours, showing large numbers of organisms in the blood. 
Cultures in broth and agar slants from these dead animals con¬ 
tained abundant typical growths of Pasteurella bipolaris buba~ 
luepticus The organisms were nonmotile and Gram-negative, 
showing the characteristic bipolar staining. (Plate 1.) 

Reaction in sugar media —In dextrose there was acid and no 
gas; in maltose there was acid and no gas; in inositol, no re¬ 
action; in xylose, no change. This finding is characteristic of 
the group, although it is admitted that variations do occur. 

Pathogenicity .—Broth cultures 24 hours old killed in 12 hours 
rabbits injected with 0.1 cc subcutaneously. The point of in¬ 
jection was haemorrhagic, and there were no visible lesions in 
the organs except congestions which characterize high virulence 
and toxicity. 
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ORIGIN OF INFECTION 

Because the Cabanatuan-Bongabong highway runs through 
the middle of the stock farm, and in spite of the complete 
fencing off of the pastures, the origin of infection is difficult 
to determine. Under the circumstances the following may be 
considered as having a bearing on the present outbreak. (1) A 
carabao of the many tenants may have become sick and died 
mside the farm without the matter having been reported to the 
superintendent. (2) Portions of infected carcasses may have 
been carried into the farm by dogs and other animals. (3) The 
abrupt changes from dry to rainy weather may have activated 
the organisms in the wallows or soil or m the animals them¬ 
selves and caused disease (4) Some other indirect source of 
contamination may have entered from outside the farm Al¬ 
though there was no outbreak of septicaemia in the immediate 
vicinity of the farm at the time, it must be borne m mmd that 
the disease is known to be enzootic in Nueva Ecija. 

SUMMARY 

1. An outbreak of haemorrhagic septicaemia in Indian buffaloes 
in this country has been described and reported for the first 
time. 

2. It has been shown that in this disease repeated microscopic 
examination of fixed blood or spleen smears from acute field 
cases of septicaemia cannot be entirely relied upon as a method 
of diagnosis. 

3. Often even the isolation of the organisms from a carcass 
by cultural methods and animal inoculation fails. 

4. In the outbreak herein reported, in cases where the organ¬ 
isms were isolated by animal inoculation from the blood and 
spleen specimens, the ordinary smears from these materials were 
entirely negative on microscopic examination. 

6. General vaccination, accompanied by disinfection of wal¬ 
lows and quarantine proved effective means of stopping the out¬ 
break. 

6. Of 1,589 animals vaccinated only one died forty-eight hours 
after injection; this animal may have been infected previous 
to injection. 
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SOME NOTES ON THE UTILIZATION OF PHILIPPINE 
LOW-GRADE CHROMITE 1 

By V. G. Lava 

Of the Division of Chemical Research, Bureau of Science, Manila 

In another article * the optimum conditions m the roasting of 
Masinloc chromite for the manufacture of sodium bichromate 
were reported. The present article has to do with the prelimi¬ 
nary experiments on the smelting of this ore and on its treat¬ 
ment with gases, with a view to increasing the chromium content 
of some of the resulting products. 

Intensive concentration experiments with tabling, froth flota¬ 
tion, and electromagnetic methods conclusively point to the 
fairly homogeneous nature of the ore and to the impossibility 
of concentrating it by mechanical methods to a chromic oxide 
content of more than 39 per cent. Accordingly, attention was 
next centered on the direct smelting of the unconcentrated ore, 
and on its treatment with gases at high temperatures for its 
consequent break-up and partial separation into fractions of 
different chromium: iron ratios. 

Experiments on the smelting of Masinloc chromite in the 
electric furnace .—For the purpose of experiments on the smelt¬ 
ing of Masinloc chromite in an electric furnace, a crude furnace 
of magnesite brick with internal dimensions of 6 inches by 
4 inches by 6 inches was constructed. The electrodes used 
were of 2-inch round carbon. For power, the direct current 
of the Bureau of Science was used; in order to regulate the 
current in the furnace, lead plates, immersed in a salt solution, 
were connected in series to the furnace, and one of the plates 
raised or lowered, depending upon the power necessary to bring 
the mixture to a melt. 

The analyses of the chromite and reagents used are given in 
Table 1. 

1 Published with the permission of Mr. V Elicano, Technical Director 
and Vice-President of the Consolidated Mines* Incorporated, Manila. 
Read before the Fifth Philippine Science Convention, February 23, 1939. 
Received for publication* March 21, 1939. 
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Table 1 — Analyse* of reagent* used t« smetttngS 


Constituent*. 

Chromite 

Lime 

Coke 


Per ccni 

Per «nC 

Per e<mC 

S!Oi._ .. . .1 

6 6 

0 1 

4 9 

AliOs ...... . .... .. 

26 2 

| 

1 8 

F*tOt . . . ..j 

a? 9) 

i 0 2 

2 2 

FaO.. ... . ... .. .| 

CpiOi .. .. ... 

16 6 
93 6 

Nil 

Nil 

C*0-__...! 

Tr m* 

91 6 1 

Tmce 

MgO... . .. 1 

16 8 

Trace 

Tree* 

Volfttiln combustible matter_ . ... ..... 



6 S 1 

Filed earboti.. ......J 



, 63 6 1 

i 



I 


• Fluorspar wu not analy**d 


The smelting procedure consisted in dumping the mixture of 
ground chromite, flux, reducing agent, and fluoispar into the 
small furnace and heating by passing the current through the 
carbon electrodes which were covered bv the mixture. No pre¬ 
heating was done As soon as the mixture was completely 
melted, the hole at the bottom was opened, the electrical circuit 
opened, and the furnace tilted to pour out the melted mass. In 
some cases it was necessary to tear the furnace apart in order 
to take out the unattacked ore, reagents, and slag which con¬ 
tained a portion of the reduced metal. 

Table 2 gives the results of smelting with variations in the 
percentages of lime and coke It appears from this table that the 
optimum mixtuie of chromite, lime, and coke, with the use of 
0.11 per cent fluorspar, is 1:0 20-0 30:0 25-0 30, or more spe¬ 
cifically, 1:0.23:0.28. The ferrochrome produced is of com¬ 
mercial grade, and the impurities in it are not all carbon, 
analysis showing that the carbon content of the metal is about 1 
to 3 per cent less than the total impurities. 

The energy consumption per kilo of ferrochrome appears 
high,* but it must be pointed out that no preheating was done, 
that no attempt was made to decrease heat loss through radia¬ 
tion, and that the method of charging was such that the whole 
field of reaction in the furnace was not utilized. Furthermore, 
in none of the experiments could a voltage of 50 or less be used, 
due to the limitations of the ammeter used, so that energy losses 

9 See P Bogetch, Compt. rend. (1938) 197, 1417-1419; D. A Lyon, E. M 
Keeney, end J. P. Cullen, The Electric Furnace In Metallurgical Work, 
U. 8 Gov't Printing Office, Washington (1916) 127-141; Volianiek, Joorn 
pour Elec (1984 ) 42. 90, 91 












Table 2 — Effects of different amounts ot lime and coke on the sm^lttnq of Ma&inloc chromite 
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were high. For a fairly accurate determination of energy con¬ 
sumption per kilogram of ferrochrome, a semicommercial fur¬ 
nace would be necessary, or at least one with an automatic 
arrangement for maintaining current flow. 

As long as power is cheap, and since with the Udy 4 process 
ore with as low as 18 per cent chromic oxide can be commer¬ 
cially treated, power consumption should not be a deterent factor 
for the utilization of Masinloc chromite.® 

Experiments on the chlorination of Masinloc chromite. —Be¬ 
sides mechanical treatment, various methods have been proposed 
to increase the Cr:Fe ratio of the ore for the manufacture of 
ferrochrome. These methods apply to either low-grade chro¬ 
mite or ferrochrome low in chromium. 

British Patent 176,729 (1920) proposes the crushing and 
washing of chromite and treatment at 900°C. with a mixture of 
HC1 and H a In this way ferric chloride is volatilized; and by 
afterwards raising the temperature of the furnace to 1,200°C. 
and passing Cl* over the residue, the chromic chloride is vol¬ 
atilized separately and can be further treated for smelting 
purposes. 

British Patent 269,029 (1926) starts with ferrochrome and 
calls for the use of Cl 3 or gases containing chlorine to attack 
the metal, the heat produced after the reaction starts being 
BUflicient to maintain the reaction. In this way the iron chloride 
sublimes at one end of the furnace, while the chromium chloride 
may be continuously withdrawn at the other end. Small quan¬ 
tities of reducing agent, such as CO with Cl, or carbon, may 
be mixed with the ferrochrome. 

In British Patent 806,712 (1927), chromium ores are given 
preliminary "opening up" treatment by heating and quenching 
in water or by melting with 5 per cent or more of an alkali 
reagent in a nonoxidizing atmosphere. The mixture is then 
treated at 600° to 600°C. with HC1 or Cl 3 or both, with or with¬ 
out reducing agents. In this way there is left a residue of either 
the chloride or oxide of chromium, depending on the gas used. 

British Patent 266,483 (1925) does not use chlorine com¬ 
pounds, but increases the chromium content of the metal by 

‘Udy, Marvin J., British Patent 487,008, Oct 22, 1935; Canada Patent 
857,274, April 21, 1936. 

'Personal information has been obtained from Mr. V. Elicafio that 
Masinloc chromite has been successfully used with the Udy process on a 
commercial scale in the United States 
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decreasing its carbon content. In this patent the ore is mixed 
with an oxygen-containing sodium compound and carbon, and 
the mixture is smelted in a blast furnace. Any chromium car¬ 
bide formed is decomposed by introduction of sodium chromate 
through the truyeres. 

Our experiments with Masinloc chromite make UBe of chlorine, 
hydrogen chloride, or both, and coconut charcoal as the reducing 
agent. The reaction was carried out in a long silica tube heated 
by an electric furnace. The gases were first dried in H 2 SO« 
before they were allowed contact with the mixture of ore and 
carbon. Table 3 shows the results of concentration of the ore 
with HC1 and Cl 2 gases, and the effect of temperature on the 
extent of the reaction and ease of separation. 

In experiments 1 to 7 chlorine gas alone was used, and in 
experiments 8, 10, 11, and 12, hydrogen chloride alone. In 
experiment 9 a mixture of chlorine and HCl was used, and in 
experiment 13, HCl alone, followed by chlorine alone. 

The products of concentration when chlorine is used may be 
conveniently divided into four fractions; (1) distillate remain¬ 
ing in the glass tube outside the silica tube; (2) distillate re¬ 
maining at the end of the silica tube; (3) distillate mostly of 
CrClj and FeCl 3 , which remains nearest the residue and is pink; 
and (4) the gray residue which is in the form of cakes. Part 
of the chloride distillate is absorbed in the alkali bottle after 
the glass-tube fraction. With the use of HCl gas no division 
into the above fractions is noted; instead there is a slight amount 
of distillate in fractions 1 and 2, but most of the substance is 
in the residual fraction. 

Experiments 1 to 4 show that when chlorine gas is used alone 
some chromium is lost to fractions 1 and 2 in the form of chlo¬ 
ride, and the greater the amount of reducing agent used the 
greater the loss of chromium m fractions 3 and 4. Also, for 
the same ratio of chromite to carbon (experiments 5 to 7), the 
lower the temperature, the greater the amount of iron recovered 
in fractions 3 and 4. In experiment 7 the temperature is so low 
that the carbon was hardly attacked. 

When HCl is used, for the same mixture of chromite and 
carbon (experiments 8, 10, 11, and 12), the higher the tempera¬ 
ture the greater the recovery of chromium in the residue; while 
the iron recoveries are also fairly high, though lower than those 
for chromium. 



Tab im 3 —Cklormation of Martnloc chromite . 
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The ratios of metallic chromium and iron are calculated for 
the combined fractions 3 and 4. In the original chromite this 
ratio is 1.8; and it is clear that in all the experiments there was 
an increase m the ratio in the combined fractions 3 and 4, vary¬ 
ing from 1.9 to 3.8. When we consider that for a ferrochrome 
of the composition Cr : Fe : C = 70 : 25 : 5, the ratio of Cr to 
Fe is 3, while for an alloy of composition Cr : Fe : C = 68 :27 : 
5, the ratio of Cr to Fe is 2.5, it is clear that such compositions 
of ferrochrome may be obtained by heating chromite with or 
without carbon and passing either chlorine gas alone or HC1 
alone or a mixture of the two, at a fairly high temperature 

SUMMARY AND RECOMMENDATIONS 

1. Preliminary experiments on the smelting of low-grade 
Masinloc chromite show that commercial ferrochrome may be 
obtained from this ore, and that the optimum mixture of chro¬ 
mite: lime: coke is around 1:0.23:0.28. In order to show the 
competative position and the actual value of the Masinloc chro¬ 
mite reserve, it will be necessary to carry on in the Philippines 
further smelting experiments on a semi commercial scale, espe¬ 
cially with the use of the Udy process. 

2. Preliminary experiments on the chlorination of Masinloc 
chromite further indicate that certain fractions of chlorination 
are obtained which yield a ratio of Cr:Fe higher than 2.6, thus 
ensuring an even higher ratio of Cr:Fe in the production of 
ferrochrome Clorination without carbon shows good possibil¬ 
ities. 



CHEMICAL ANALYSIS AND VITAMIN ASSAYS OF OPIHI. 

THE HAWAIIAN LIMPET 1 

By Caret D. Miller and Ruth C. Robbins * 

Of the Nutrition Laboratory, Ha wot* Agricultural Experiment Station 

Honolulu 

ONE PLATE AND ONE TEXT FIGURE 

There is little or no scientific information available regarding 
the nutritive value of the many mollusks and crustaceans for¬ 
merly used as food by the Polynesians in the Pacific, and still 
used, to a greater or less extent, by groups depending on the 
sea for an important part of their sustenance. 

The opihi, or Hawaiian limpet, was one of the favorite shell¬ 
fishes of the ancient Hawaiians. The natives have names for 
a number of varieties and sizes of opihi, although only two, 
Helciontscus exaratus Nuttall and H. argentatus Sowerby, have 
been given scientific names, apparently on the basis of shell 
shapes. There seem to be intermediate shapes that cannot al¬ 
ways be clearly distinguished even by scientists. 

According to our Hawaiian informants, opihi were formerly 
found on all the islands the year round and eaten by all classes 
of people. The soft parts of the opihi mixed with poi 8 con¬ 
stituted one of the first foods fed to Hawaiian infants in addi¬ 
tion to mother's milk in olden days. Opihi are usually eaten 
raw, either fresh or salted, frequently with certain seaweeds; 
they are sometimes cooked, but in this form are tougher than 
raw. Ethnologists state that in olden days opihi for use as food 
were taken inland distance requiring several days' travel, as 
evidenced by the opihi shells found in caves on the Blopes of 
Mauna Kea and Mauna Loa mountains on the island of Hawaii, 
and in the crater of Haleakala on Maui. They have recently 

* Published with the approval of the Director of the Hawaii Agricul¬ 
tural Experiment Station. Since the above article was written, Mr M E. 
Nelson and Dr S S Ballard, of the Physics Department of the University 
of Hawaii, have shown by spectrographic methods that the vitamin A ac¬ 
tivity of the hepato-pancreas of the opihi is due entirely to carotene The 
characteristic absorption band of vitamin A could not be detected, whereas 
the 0-carotene bands were prominent. 

‘Present address: Home Economics Department, State College of Wash¬ 
ington, Pullman, Washington. 

*A smooth paste made by cooking, grinding, and pounding cornu of 
taro (Colocaekx eeoulenta). 

S5741-« 


141 



142 


The Philippine Journal of Science 




been found, along with kukui shells, m some of the bubble caves 
on Mauna Kea at an elevation of about 12,500 feet.(X3) 

Opihi can usually be bought on the Honolulu markets today, 
but they have become a luxury, selling at for 25 to 80 cents per 
pound in the shells. Approximately 85 per cent of the mollusk 
is edible, so that the edible portion costs approximately 80 cents 
per pound. 

The nutritive value of two Mollusca of the Lamelhbranchia 
class, oysters and clams, has been investigated in recent years, 
but no work has been reported on the Gastropoda, the class 
to which the opihi belong. The studies herein reported were 
undertaken to determine the various nutritive elements of this 
shellfish 

CHEMICAL ANALYSIS OF OPIHI 

Methods .—The methods employed in the determination of the 
organic nutrients were those of the Association of Official Agri¬ 
cultural Chemists,<2) with the following exceptions: glycogen 
was determined by two methods explained hereafter; calcium 
by the McCrudden volumetric method ;(17) iron by the method 
of Elvehjem and Hart; (ID and copper by the method reconv 
mended by Elvehjem and Lindow(l2) for materials rich in iron 
For the iron analyses precautions taken to prevent contamina¬ 
tion included avoiding the use of iron utensils, ashing the 
material without previous drying, and subtracting the iron value 
of a blank determination run simultaneously. Copper deter¬ 
minations were guarded in a similar manner. 

All analyses, except those for glycogen, were made on opihi 
bought at the local retail fish market The opihi were, for the 
most part, alive when prepared for analysis; but, as they were 
shipped to Honolulu from the nearby islands, they had been out 
of their natural habitat for 24 hours or longer. The analyses 
given in Table 1 for the two portions, foot and mantle, and the 
viscera of the opihi were made on a composite sample prepared 
from about 7 pounds 4 of opihi in the shell, 1,220 grams of edible 
portion. The foot and mantle, constituting the tougher portion 
of the shellfish, and the viscera or soft parts, including the 
digestive tract, hepatopancreas, and gonad, were analyzed sepa¬ 
rately, and the composition of the whole was calculated from 
the proportion of each, which made up the original material. 
The composition of the whole thus calculated agrees almost ex¬ 
actly with analyses made on two separate samples of whole 


* 8 2 kilogram* 
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opihi at intervals of several years. It is, therefore, believed 
that the figures in Table 1 represent satisfactory averages for 
the composition of whole opihi. 

Samples of live opihi purchased at the fish market in Honolulu 
and of opihi taken directly from the rocks in the ocean were 
analyzed for glycogen by two methods—Carruthers(T) and the 
modified method given by the Association of Official Agricultural 
Chemists. (2) In order to prevent changes in the glycogen con¬ 
tent after removal from the rocks, the opihi were immediately 
shelled, weighed, and placed in boiling water for the Carruthers 
method or in potassium hydroxide solution for the Association 
of Official Agricultural Chemists’ method; the analyses were 
completed later at the laboratory After extraction and hydro¬ 
lysis of the glycogen, the resulting glucose was determined, firBt 
by the Allihn gravimetric method and then by the volumetric 
thiosulfate method.(2) 

Results .—The figures for the chemical composition of opihi 
jm en in Table 1, as compared with those reported for other 
shellfish,(20) indicate that the percentage of protein in whole 
opihi is greater than in clams, and much greater than in oysters 
or mussels; all of these shellfish are low in fat, of which they 
have less than 2 per cent Opihi are a better source of calcium, 
phosphorus, and iron than are clams or oysters, but the quantity 
of copper in opihi is smaller than that reported for oysters.(16) 
Table 1 shows that the viscera, commonly spoken of as the soft 
parts oi the opihi, contain relatively greater percentages of fat, 
calcium, phosphorus, and iron than does the foot and mantle 
portion. Opihi, like most products of the sea, are a good source 
of iodine(4) containing 4,480 parts per billion of the dried mate¬ 
rial, or about 1,050 parts per billion of average fresh material. 

The analyses of opihi for glycogen, summarized m Table 2, 
show that the Carruthers method was not satisfactory for the 
extraction of this substance from the tough foot and mantle. 
By the Association of Official Agricultural Chemists’ method 1 , 
involving potassium hydroxide solution which caused disintegra¬ 
tion of the tissue, the foot was shown to have a much greater 
percentage of glycogen than the viscera. The total quantity of 
glycogen in the whole opihi taken directly from the sea did not 
vary greatly from that of live animals from the market which 
had been out of the water for some time. Whole opihi contain 
about 1 per cent of glycogen, a quantity one-third to one-fourth 
that found in such sea foods as abalone, mussels, and oysters.(20) 
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Table 1 — Chemical composition of opihi expressed as per cent of 
fresh edible material . 


Part 

Moisture 

Protein 
(N x 6 25) 

Ether 
as tract 

Ash 

Foot end mentis.. 

Viscera (total soft parts). 

Whole \ . 

Viscera without gonads_ 

Ovaries.... 

Testes.. .... 

. 

77 B 
73 3 
76 6 

75 5 
62 0 

76 0 

18 8 
IS 3 
17 3 

12 0 

23 9 
20 0 

Iron 

0 S 

6 5 

1 7 

1 6 

6 7 

2 £ 

1 62 

4 06 

2 21 

4 60 

1 T4 

2 46 

Part 

Caldum 

Phos¬ 

phorus. 

Copper 

Silicon 

Foot and mantle.. . 

0 052 

0 122 

0 00204 

0 00011 

0 04 

Viscera (total soft parts) __ 

0 G9R 

0 ?U 

0 04536 

0 00008 

0 28 

Whole *____ ... 

0 230 

0 146 

0 01395 

0 00010 

0 11 

Viscera without gonads.. 

1 174 

0 163 



0 16 

Ovaries_- __ , 






Tsetse.....J 






_ . .. . 

__ 


, 

!_ 




* Calculated from analyse* of foot and mantle, and viscera given above (72 £ per cent 
foot and mantle, 27 5 per cent viscera) 


TABLE 2. —Glycogen content of opihi tissues expressed as per cent of 
fiesh edible material 


Method 

Source 

Whole. 

Foot and 
mantle 

Viscera 



Per r#ni 

Per rent 

Per cent 

Carruthors.. _ . 

From market ._ 

*0 11 

0 04 

0 27 

Do__ _ 

From sea_ . 

0 18 

0 

0 18 

Do.. _ . 

do_ 

0 21 



A O A C b __ ... 

From market _ . _ 

°0 90 

1 27 

0 22 

Do_ _ .. . ... __| 

1 rom npn_ 

* 1 00 1 

1 23 

0 47 

Do... ... 

. ..do_ _ 

1 11 

Do.. ... 

_do_ __ _ _ 

1 02 



i 



1 



■ Calculated from analyses of foot and viscera (70 per ctnt foot, 50 por cent viscera) 
6 Association of Official Agricultural Chemists 


THE VALUE OF THE OPIHI FOR HAEMOGLOBIN REGENERATION 

Whipple and Robscheit-Robbins(2C) have shown fish liver and 
whole fish to be almost mert for haemoglobin regeneration in 
dogs, whereas mammalian liver is very potent. On the other 
hand, Levine, Remington, and Culp(i6) have found oysters to 
be effective in curing nutritional anemia in the rat. An 
experiment to investigate the hemoglobin regenerating value 
of another shellfish, the opihi, is reported below. 

Nutritional anemia was produced in 55 young albino rats by 
a diet exclusively of milk. The methods of feeding and blood 
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sampling have been previously reported.(i4) The results of ex¬ 
periments with anaemic rats fed opihi supplements with and 
without added iron or copper are summarized m Table 3. Daily 
supplements of 4 grams of whole opihi for 55 days resulted in 
considerable increase m weight but poor regeneration of haemo¬ 
globin. Daily supplements of 4 grams of whole opihi plus iron 
for 19 days had little or no value in regenerating haemoglobin, 
but when 0.01 milligram of copper, in the form of a basic copper- 
sulphate solution, plus 4 grams or even 2 grams of opihi were 
fed daily, the haemoglobin reached almost normal levels after 
about 8 weeks. Chemical analyses of whole opihi reported in 
Table 1 show that this shellfish contains a relatively large per¬ 
centage of iron but a small percentage of copper. It is, there¬ 
fore, not surprising that the addition of even minute amounts 
of copper to the opihi supplements resulted in good haemoglobin 
regeneration, whereas the addition of iron in the form of ferric 
chloride had no significant effect. 


Table 3 —Haemoglobin regeneration tn anetmic rats fed opihi. 




Days 
supple 
ment 
was fed 

Average weight 
ol rets. 

Average 

hemoglobin 

Relation 

Of 

gplean 
weight 
to total 
weight 

Kind and quantity of supple¬ 
ment fad daily 

Number 
of rats. 

When 

started 

on 

supple¬ 

ment 

Final 

When 

started 

on 

supple¬ 

ment 

Final 




0 

0 

0 

9 

Par c*n4 

Nona (control)__ _ 

7 


67 

65 

3 4 

2 7 

0 82 

Iron, 0 6 milligram. 

6 

40 

64 

83 

4 2 

4 7 

0 83 

Opihi, 4 grams_ _ 

| 28 

65 

86 

131 

4 2 

6 1 

*0 59 

Opihi, 4 grama.... 

Tmn 0 K m 1111 crm m 

[ 8 

19 

b 104 

117 

8 6 

8 8 


Opihi, 4 grains. _ _ _ 








Copper, 0 01 milligram.. _ 

1 8 

B9 

62 

184 

a s 

12 1 

0 82 

Opihi, 2 grams_ __. 

l 







Copper, 0 01 milligram — 

! 4 i 

i 

58 


168 

4 1 

12 1 

j 

0 81 


• Average of 26 rat# 2 rata having died and their spleens not having been weighed 

* Weight when iron supplement was started Rats havo been fed opihi supplement! 
for 4 weeks previously, which resulted m gains in weight but not in hemoglobin regenera¬ 
tion 

The enlarged spleens found at autopsy in anemic rats fed 
opihi without other supplements have been found in all anemic 
rats at that period of recovery when the hemoglobin reaches a 
level of about 6 to 8 grams per 100 ml of blood. Detailed 
studies of this work have been reported elsewhere. (14) 
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VITAMIN VALUE OF OPIHI 

The methods used for the determination of the vitamin con¬ 
tents of opihi were essentially those recommended by Sher¬ 
man, (19) and except for vitamin D have been fully described 
elsewhere. (18) The international standards were used for the 
vitamin A and part of the vitamin D tests, but were not avail¬ 
able at the time the vitamin B and vitamin C tests were made. 
For the vitamin B, (G) tests an extract of tikitiki was used to 
supply vitamin B t instead of the alcoholic extract of whole 
wheat recommended by Bourquin and Sherman.(8) 

To prepare the whole opihi for feeding, the radulse were dis¬ 
carded, the viscera were separated and placed in a beaker, and 
the foot and mantle portion was finely minced with a board 
and knife used solely for that purpose. The minced material 
was then intimately mixed with the viscera. The viscera, with 
out gonads, consisting mostly of digestive tract and hepato- 
pancreas, were freed of a bit of membranous material and made 
into a homogenous mixture. The small feedings given twice 
a week were accurately and quickly weighed on tared watch 
glasses and immediately fed to the rats which ate all the opihi 
and licked the glasses clean. 

VITAMIN A 

Experimental .—Two hundred eighteen rats were used to deter¬ 
mine the vitamin A value of opihi The kind and quantities of 
supplements fed are listed in Table 4. 

The carotene was carefully prepared from the international 
standard involving the use of purified cottonseed oil through 
which dry carbon dioxide had been bubbled for 3 hours. The 
cottonseed oil had been proved by feeding tests to be without 
vitamin A activity. The supply of prepared carotene was kept 
in the dark in small vials m an atmosphere of carbon dioxide 
at about 0°C. Not more than 1 week's supply was transferred 
to an electric refrigerator at a time, and the amount used each 
day was removed as needed. The carotene was fed by calibrated 
pipettes 3 times per week. 

For vitamin A experiments we find it impossible to keep rats 
m good condition and have most of them survive the experi¬ 
mental feeding period, unless the gains in body weight are 
relatively large. The rats in series 1, 2, and 3 were all 3 weeks 
of age when placed on the diet and, as shown in Table 4, aver¬ 
aged about 40 grams in weight However, their average weight 
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TABLE 4 —Rewlts of feeding vanoun amounts of opthi to rats as the solo 

source of vitamin A 





Average weight 

Average 
gain In 
six 

weeks. 

Supplements 

Numbor 
cf rata 

Supplement 

fed weekly 

InilWI 

When 

supple¬ 

ment 

started 

Final 

FIRST tflUBfl 






] 


lb 


9 

40 

0 

* 124 

9 

67 

9 , 

Intcnationel standard, carotene. 

4 

J 8 unit*. 

41 

107 

1(40 

4D 

Do. 

9 

24 units. 

4*1 

126 

214 

88 


10 

0 3 gram. 

40 

no 

J0J 

58 

Do. 

7 

0 4 gram_ 

42 

124 

201 

77 

Oplbf. foot. 

0 

1 0 gram... . 

10 

141 

178 

87 

Do. 

12 

2 0 grains _ 

40 

128 

193 

86 

Opihi, viscera without gonsds_ 

15 

0 06 gram.. .. 

40 

134 

,88 

49 

Do___ 

9 

0 1 gram. 

M 

119 

176 

* 6fi 


10 

0 2 gram— . 

41 

126 
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was usually well above 100 grams before they showed plateaumg 
or loss of weight. The results of the experiments listed under 
series 1, 2, and 3, which were completed 4 years previously, 
might be criticized as not showing sufficient refinement of 
method, both because of the large gains in weight during the 
feeding period and because the number of rats fed the standard 
was not always equal to the number fed the substance tested 
A fourth series of experiments was therefore conducted. 

The vitamin A stores of the experimental animals in series 4 
were reduced by changing the good breeding diet of the mothers 
to a diet of skim milk and ground whole wheat one week after 
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li¬ 
the young were born; this low vitamin A diet was the only one 

to which the young rats had access before they were placed at S 
weeks of age on the vitamin A-free diet previously described.U8) 
On the vitamin A-free diet such rats react quite uniformly; 
they gain rapidly for about 3 weeks and then the weight drops. 
If the rats are continued on the vitamin A-free diet, xeroph¬ 
thalmia invariably appears along with other signs of vitamin 
A deficiency—lung, kidney, and bladder infections, pus at the 
base of the tongue, and injury to the nerves which causes drag¬ 
ging of the hind legs. If the weights of the rats are allowed to 
become stationary or drop slightly before the feeding of supple¬ 
ments is begun, a large proportion of the rats show serious 
infections and may succumb before the end of the experimental 
period. For series 4, therefore, 7 litters of rats, prepared as 
indicated above, were placed on the vitamin A-free diet; after 
2 weeks one rat from each litter was selected as a negative 
control and the remainder were divided into four groups fed 
supplements as follows: 1 unit international standard carotene 
daily or 6 units weekly; 2 units daily or 12 units weekly; 0.3 
gram whole opihi weekly; and 0.6 gram whole opihi weekly. 
Care was taken to divide the litters in such a way that each 
group contained the same number of rats of each sex and of 
about the same weight. Except for the control group, which 
contained 5 males and 2 females, each group of 12 rats com¬ 
prised 5 males and 7 females. 

As can be seen from text fig. 1, all groups of rats showed 
equally rapid growth during the first week, after which the 
weights of the negative controls dropped while those of the 
other rats receiving the supplements continued to increase. 
Starting the supplement feeding before complete depletion of 
the vitamin A stores kept the rats in good condition, so that 
those receiving the smallest quantity of vitamin A from the 
supplements lived out the experimental period of five weeks 
without showing many signs of deficiency, as rats m our colony 
do when depleted of vitamin A stores until the growth curve 
drops or plateaus and then are fed 1 unit of vitamin A for 6 
days a week. 

In addition to the above experiments, 66 rats were used for 
the I-feeding method recommended by Sherman and Tod- 
hunter. (22) The results were unsatisfactory, because the growth 
response and period of survival were not increased in proper 
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proportion as the quantity of supplement was increased; they 
are, therefore, not reported here. 

Data and discussion ,.—From the data presented on the first 
three series (Table 4) one may conclude that whole opihi con¬ 
tain 4,500 to 5,000 units of vitamin A per 100 grams of fresh 
material; that the foot and mantle portion of the opihi contain 
much less vitamin A than the viscera without gonads; and that 
the testes contain about the same quantity of vitamin A as the 
viscera without the gonads and a somewhat greater quantity of 
vitamin A than the ovaries. 

Table 4 and text fig. 1 summarize the experimental data for 
the rats of series 4 which had smaller stores of vitamin A 
when placed on the vitamin A-free diet, but whose reserves of 
vitamin A were not exhausted before the supplements were 
started. The average curves of the 2 groups of rats fed 0.3 
gram whole opihi weekly and 12 units of the vitamin A standard 
weekly coincide so closely that it is difficult to distinguish be¬ 
tween them. Judging the vitamin A value on this basis, fresh 
whole opihi contain 40 units per gram or 4,000 international 
units per 100 grams instead of 4,500 to 6,000 units as shown by 
the first three series of experiments. The value of 4,000 per 100 
grams compares favorably with that of 5,000 international units 
for average butter and egg yolk reported by Sherman (1932) ; 
however, many samples of these two foods show much lower 
values.(io) Whole opihi contain an average of 76.6 per cent 
moisture; thus, moisture-free opihi would contain 17,000 inter¬ 
national units per 100 grams, about one-tenth as much as good 
cod-liver oil. However, in the fresh state opihi may be consid¬ 
ered an excellent natural food source of vitamin A and must have 
been an important source of this vitamin in the diet of the 
ancient Hawaiians. 

VITAMIN Bi 

To determine the vitamin Bi content of opihi, 31 rats, weaned 
at 4 weeks of age and weighing 51 grams on the average, were 
placed on the vitamin B-free diet recommended by Sherman. (10) 
After less than three weeks on this diet the vitamin B stores 
of the rats were exhausted when feeding of the opihi supple¬ 
ments was started. Twenty-three rats fed 4 grams of opihi daily 
sustained an average loss of 28 grams during an 8-week feeding 
period (Table 5). Four rats fed 6 grams daily gained an aver¬ 
age of only 4 grams in 8 weeks. These results prove opihi to be 
a very poor source of vitamin B t . 
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Fro 1 Average gain in weight of rroupa of young rat* fed opihi and the International 
standard carotene The quantities indicated were fed weakly The number* In 
parentheses show the number of rat* used for each teat. 

VITAMIN Be 

The Bourquin-Sherman(O) method for determining the factor 
until recently called vitamin B a or G has been shown by a num¬ 
ber of investigators to be a test for flavin.(3) Unpublished re¬ 
sults from this laboratory show that, when the other factors of 
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Table 6 —Results of feeding various amounts of opihi to rats as their sole 
souree of vitamins B\ and B* (G) 
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the vitamin B complex are supplied by an extract of rice polish¬ 
ings, rats respond with increased increments of growth pro¬ 
portional to the quantities of pure flavin fed, up to 16 f. The 
tests here recorded, made in 1931-1932, were, therefore, a test 
for flavin. 

Thirty-five rats used m the experiment were placed on the 
Bourqum-Sherman vitamin G-free diet at 4 weeks of age, at 
which time they averaged 1 64 grams in weight The weights 
remained almost stationary after 33 to 35 days on this diet, when 
feeding of opihi began. The results summarized in Table 6 
show that 14 rats, fed 0.6 gram of whole opihi daily, gained 
an average of 20 grams in 8 weeks or 2.6 grams per week, and 
17 rats fed 1 gram of opihi daily gained 43 grams in 8 weeks 
or 6.4 grams per week. The quantity of opihi that would per¬ 
mit the unit rate of gain of 3 grams per week must lie between 
0.6 and 1 gram daily and would probably be less than 0.75 
gram. Opihi, therefore, contain about 1.3 vitamin B 2 (G) 
units, or 2 to 2.6 y flavm(3) per gram; or about 130 Sherman- 
Bourquin units, or 300 v flavin per 100 grams. Opihi are at 
least as good a source of this factor as average lean beef and 
whole eggs, and are better than average milk.(i0) 

VITAMIN C 

Seventeen standard young guinea pigB were fed Sherman’s(19) 
scorbutic diet plus fresh alfalfa until 11 of them were induced 
to eat opihi. Two were then continued on the basal diet plus 
supplements of alfalfa and used as positive controls; four were 
fed on the basal diet or 21 days and served as negative controls; 
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seven were fed supplements of 2 grams of whole opihi daily; 
and four were fed 4 gramB of opihi daily for 21 to 28 days. 

The guinea pigs fed opihi and the negative controls showed 
equally severe groBs scurvy at autopsy, and histological exam¬ 
ination of the teeth of both groups showed no protection what¬ 
ever. The positive controls were completely protected from 
gross scurvy and their teeth showed no histological changes.. 
The conclusion may be drawn that opihi contain no demons¬ 
trable quantity of vitamin C. In order to save space, no pro¬ 
tocols are given. 

VITAMIN D 

j Experimental .—Two hundred and thirty-seven rats were used 
for the vitamin D experiments; 189 were fed supplements and 
the others were used as negative controls. Rats 28 or 29 days 
old and weighing, with few exceptions, between 55 and 60 grams, 
were given the Steenbock yellow corn ration No. 2965 (23) 

After 21 days one rat from each litter was killed and one was 
continued on the basal diet without supplement until the 29th 
day, both being considered negative controls. Beginning on the 
21st day the other rats in each litter were fed various supplements 
for 8 days and were then killed the 29th day after the rickets- 
producing diet was begun In the first experiments (series A), 
one or more rats of each litter, fed a good grade of commercial 
cod-liver oil, served as positive controls After the international 
standard irradiated ergosterol and reference cod-liver oil were 
made available, further experiments (series B) were conducted, 
in which several rats from each litter were fed these supple¬ 
ments at two different levels. Near the beginning of the exper¬ 
iments, 5 litters of 52 rats of series A were used to compare the 
results of bone analyses with the results of the line test The 
tibias were used for the line test and the femurs for the chemical 
analyses. The femurs were carefully removed and freed of all 
adhering material, weighed, and ashed as recommended by 
Sherman and Stiebehng.(2i) Total ash and calcium of the 
fresh femurs, and the percentage of calcium m the ash, were 
determined. 

Five of the positive control rats in series A, fed a diet con¬ 
taining 1 per cent cod-liver oil, failed to gain in weight. As 
these positive controls without exception showed a 4+ healing 
they were not discarded. As one rat, fed 0 5 of a unit of the 
international standard per day, lost 4 grams in weight, his rec¬ 
ord was discarded. Bills et al.(B) have warned against the use 



7 i ,2 Miller and Robbins: Chemical Analysis of Opihi 158 

of animals that fail to gain weight, as such a reaction may cause 
healing even when no curative supplement is given. 

At autopsy both tibia were removed from each rat and pre¬ 
served in 10 per cent formalin until the line test(5) was applied. 
The bones were studied under a low-power binocular microscope, 
and the degrees of healing rated as recommended by Bills et al.: 
— (no healing), 1+, 2+, 3-f, and 4+ (healing). Photographs 
were made of the line tests of about half the animals, and the 
degrees of healing exhibited in the photographs were compared 
with the ratings made directly from the bones. 

Data, and discussion .—The results of the chemical analyses of 
the femurs of 52 rats are summarized in Table 6. Although 
3 grams of opihi per day induced, on the average, better than 
3-f- healing of rickets, and 4 grams almost 4-f healing, the 
quantity of ash or of calcium in the fresh femurs, or of calcium 
in the ash, bears no consistent relation to the degree of healing 
in comparison with the results for either the negative or the 
positive controls. In every case the supplements were fed for 
only 8 days, which may have been too short a period to influence 
the ash and calcium of the bones. No attempt was made to 
keep the food intake of all the rats similar. The average gains 
in body weight during the 8 days of supplementary feeding are 
similar for the various groups of rats fed whole opihi, the viB- 
cera, and the gonads, yet the total ash and calcium m the fresh 
femurs is greater for those that received the ovaries and testes 
than for those fed the other opihi supplements, and the total 
ash compares favorably with that of the rats in the cod-liver 
oil group However, the average gain m weight of the 5 rats 
fed cod-liver oil was only 2 grams for the 8-day feeding period. 
It was concluded that ash analyses are of no value in determin¬ 
ing the vitamin D value of a food when short feeding periods 
are used, a conclusion reached by Tabor, Dutcher, and Guer- 
rant(24) when even longer feeding periods were used, and con¬ 
firming the earlier work of Adams and McCollum.(l) 

To determine whether or not the calcium and phosphorus 
contents of the opihi supplements influenced the healing of 
rickets, as judged by the line test, 4 rachitic rats were fed a 
mixture of calcium and phosphorus salts (CaCO s and Na 2 HPO<) 
equivalent to the quantity of calcium and phosphorus found in 
2 grams of opihi. In addition, opihi were ashed at dull red 
heat in an electric muffle and a quantity of the resulting ash 
equivalent to 2 grams of opihi was fed daily for 8 days to each 
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Tabix 6 —Average quantities of aah and calcium m the fcmura of rate 
used for the line test 
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of 9 rachitic rats Subjected to the line test, the tibias of these 
IS rats showed no evidence of healing rickets and appeared 
quite like those of the negative controls. 

The experiments here reported were completed two years be¬ 
fore the publication of Coward’s book,(9) but her method for 
evaluating the units of vitamin in an unknown by plotting the 
logarithms of the doses has been used. <9, pp H6, lit) The num¬ 
ber of rats fed the international standard for series B was not 
equal to the number fed the supplements, as Coward recom¬ 
mends. We used both 21- and 29-day negative controls from 
each litter The remainder of the rats in each litter were 
divided, so that some received supplements of the standard 
and others the substance to be tested. 

With the use of the method of Coward, referred to above, 
and the results of the daily feeding of 2 grams of opihi, the 
units of vitamin D per gram would be 0 35; on the basis of 
the 3 grams dose the value would be 0.29 unit of vitamin D 
per gram It may be noted from Table 7 that the results of 
feeding 3 grams of opihi are similar in the two series. 

The above vitamin D values for whole opihi were obtained 
by comparing the results for opihi-fed animals with the results 
for 22 rats fed 0 5 unit of the international standard or refer¬ 
ence cod-liver oil daily for 8 days, and 10 rats fed 1 unit daily 
for 8 days The average results for the standards were 2 . 1 + 
heahng for those fed 0.5 unit and 3.7+ healing for those fed 
1 unit. If more rats had been fed 1 unit daily the average 
healing would probably have been less than 3.7+. Bills et al.W 
have produced a curve based on the protocols of 4,000 rats to 
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Table 7 —Summary of observed kealtng in rachitic rats of series A and B * 
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show the degree of healing when the dose of an antirachitic 
substance is increased by different multiples. According to 
their curve the expected healing for 1 unit of the international 
standard, based on our results for 0.5 unit, should be 3.2+ in¬ 
stead of 3.7+. Had more rats been fed 1 unit, doubtless a 
figure nearer to 3.2+ would have been obtained. If the theor¬ 
etical figure of 3 2+ instead of 3 7+ is used as the healing value 
for 1 unit and the logarithms of the doses are plotted as recom¬ 
mended by Coward, the units of vitamin D per gram of whole 
opihi (based on the data for the rats fed 2 and 3 grams daily) 
would be 0.41 and 0 38 units instead of 0.35 and 0.29 units— 
increases of 17 and 31 per cent, respectively. However, as Bills 
et al.(5) have shown by statistical treatment of large quantities 
of data that the line test for vitamin D as carried out in their 
laboratory has a probable error of about 10 per cent when 20 
rats are used for an assay, we can conservatively use the figure 
of 0 SO unit of vitamin D per gram or 30 units per 100 grams 
of whole opihi as an average figure. 

This value is six times greater than that for other shellfish 
that have been investigated. Daniel and Munsell (1937) have 
assigned to oysters and clams values of 5 international units of 
vitamin D per 100 grams, although the original data on which 
their estimates are based have been obtained from experiments 
with but a small number of animals, ( 15 , 26 ) Our analysis of 
opihi showed 1.7 per cent ether extract, which appeared as a 
dark-colored oil If all the vitamin D were contained In the 
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oil it would have approximately 1,760 units per 100 grams, a 
value which is low compared with that of average cod-liver oil 
(10,000 units per 100 grams) and other fish oils. 

Though no tests were made involving the use of the foot and 
mantle only, it is probable that they contain proportionately as 
little vitamin D as vitamin A, and that all or nearly all the vita¬ 
min D may be found in the viscera. Tests on viscera with and 
without gonads, and separate tests with ovaries and testes, in¬ 
dicate that they all contain about 4 times as much vitamin D 
per gram as whole opihi, and that the gonads contain somewhat 
more vitamin D than other parts of the viscera (intestinal tract 
and hepatopancreas). 

Though babies in ancient Hawaii were sufficiently exposed to 
sunshine to insure an adequate supply of vitamin D, the feeding 
of the soft parts of opihi as one of their earliest foods assured 
them of an excellent source of vitamin A and a good source of 
additional vitamin D. 


POOD OF THE OPIHI 

The problem of how marine animals acquire their vitamin A 
and vitamin D contents continued to be worthy of investigation 
When the first series of experiments showed opihi to be a 
relatively good source of these two vitamins, it was thought 
that some answer to the question might be gained from a study 
of opihi in an aquarium where the feeding and other experi¬ 
mental conditions could be controlled. However, all efforts to 
raise or maintain opihi in the large salt-water aquarium of the 
University of Hawaii were unsuccessful, although all manner 
of tropical and semitropioal fish have been kept there. It was 
thought, however, that a study of the food of the opihi might 
throw some light on the origin of their vitamin A and D con¬ 
tents. Marie C. Neal, Botanist at the Bernice P. Bishop Mu¬ 
seum, Honolulu, was engaged to make an examination of the 
alimentary tract of 16 specimens of opihi chosen from a much 
larger collection of the shellfish from the islands of Molokai and 
Oahu. As soon as they were removed from the rocks to which 
they had been clinging, the opihi were placed in either alcohol 
or formalin to kill them instantly and check the digestion of 
food. Below is a brief summary of the report prepared by 
Miss Neal: 6 

"The details of the study are on file at the Bishop Museum and the 
University of Hawaii, Honolulu 
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Whenever possible, samples for microscopic study were taken 
from three parts of the alimentary tract—stomach, intestine, and 
rectum. Scrapings from the outer surface of the opihi shells 
were also carefully examined. Perfect specimens of algse from 
these scrapings were compared with the contents of the alimen¬ 
tary tract of the opihi, which contained minute fragments re¬ 
sulting from the rasping of the mollusk's radulse over the growth 
of algae on the rocks and from the disintegrating action of the 
digestive juices of the opihi on the ingested algae. 

As a result of careful microscopic examination of the shell 
scrapings and of the contents of the digestive tracts of the 
opihi, it is concluded that the animals graze on minute alga; 
and juvenile forms of small algae growing on the rock sur¬ 
faces where the opihi cling. The digestive tracts of the opihi 
examined contained the following algse: 0 Myxophycese (blue- 
green algee); Hydrocoleum sp., Lyngbya sp., Microcoleus sp , 
and undetermined genera and species, Chlorophyceae (green 
rlg£e) : Chulophora sp. and Entcromorpha sp ; Phseophyce® 
(brown algae): Ralfsia sp , and Ectocaipus sp.; Rhodophycese 
(red algae) : Erythrotrichia sp ; Bacillariaceae (diatoms) : many 
undetermined genera and species 

Many of the algae found in the digestive tracts are similar to 
those growing on the outer surface of the shells of the opihi. 
The most abundant algae in the habitat of the opihi seemed to 
be forms of minute blue-greens, which grow as small tufts of 
filaments or soft gelatinous layers of colonies, some including 
much lime. Apparently the lime was not consumed, whereas 
the algse were. The two green alg© and Ectocarpus sp. were 
eaten m extremely juvenile states, presumably shortly after 
germination. The two green algse, the red alga, and Ectocarpus 
sp., all filamentous forms, were easily digested. The brown 
t Iga, Ralfsia sp, which forms flat crusts of closely associated 
filaments on rocks, was well digested 

In another investigation of aigse on the reefs of Oahu, diatoms 
have been found, alone and in colonies, almost invariably present 
in fine material scraped from rocks, mixed with sand, silt, and 
small algae. Otvmg to their small size, diatoms can easily be 
taken into the mouths of opihi, both in colonies and with larger 
plants, and can then pass through the alimentary tracts. Their 

* Thanks are due Mr. C. C. Jao, National Research Institute of Biology, 
Academia Smica, Nanking, China, for assistance m determining the genera 
of the algss. 
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siliceous shells are apparently impervious to digestive juices, 
but the IKI test for detection of protein, applied to opihi faeces 
containing diatoms, showed that the protoplasmic contents of the 
diatoms were lacking. Possibly the protoplasm was extracted 
by enzyme action. The gelatinous matter joining diatoms in 
colonies may also be food for the opihi. The small amount of 
diatoms, compared with the large amount of other algal forms 
present in the alimentary tract, as well as the minuteness of 
diatoms, indicate that the latter are a minor source of the food 
of opihi. 

Whether or not the opihi obtain their vitamin D from their 
food or whether they synthesize it could perhaps be determined 
by a protracted and thorough study of the algse and diatoms 
on which they feed The opihi crawl about the racks and are 
often exposed to bright sunlight; the edge of the mantle extends 
beyond the shell, and certainly must come in contact with the 
sun’s rays. Reflected rays from the rocks must also reach the 
foot. Much of the food of the opihi, although washed by the 
waves, is at least intermittently exposed to sunshine. Despite 
the low fat content of opihi, revealed by chemical analysis, one 
might anticipate a greater vitamin D content than the assay 
shows to be present. On the other hand, the vitamin A activity 
of the opihi, due either to some precursers or to vitamin A 
itself or to both, must come originally from the algae consumed 
by the opihi. 

Copping,(8) who has studied the vitamin D content of dried 
copepod material, has also reviewed the work of others who have 
studied the vitamin A and D contents of zoo- and phytoplankton. 
The results of all previous work seem to establish the fact that 
zoo- and phytoplankton are better sources of vitamin A than of 
vitamin D. 

The relatively lower vitamin D than vitamin A content of 
opihi would suggest the inability of the opihi to synthesize vita¬ 
min D, or might reflect merely the proportionate quantities of 
these two vitamins which may occur in their food. 

REPRODUCTION 

An effort was made to determine whether or not the breed¬ 
ing season of the opihi was confined to certain periods of the 
year, as it was believed that the quantity of gonad tissue pres¬ 
ent would probably affect the vitamin A and D content of the 
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whole opihi. During a period of 12 months, 161 shellfish were 
carefully weighed to determine the percentage weight of gonads 
in relation to the weight of the whole edible opihi. The rela¬ 
tive weight of gonads was greatest during October, November, 
and December (about 16 per cent), and smallest during May, 
June, and July (about 7 per cent) for the year studied, the aver¬ 
age gonad weight for the year being 11 per cent of the total body 
weight. Many more samples would have to be weighed each 
month over a period of years to determine if this variation in 
weight of gonads occurs regularly Microscopic examination of 
a large number of testes and ovaries showed mature reproductive 
cells (ova or spermatids) to occur in variable numbers, but they 
were always present during all seasons of the year 

SUMMARY 

1 The opihi, or Hawaiian limpet (Helcioniscus exaratus Nut- 
tall and H argentatus Sowerby), has been analyzed for mois¬ 
ture, protein, ether extract, total ash, calcium, phosphorus, iron, 
copper, silicon, and glycogen. Separate analyses have been 
made of the solid portion (foot and mantle) and of the viscera 
Moisture, protein, ether extract, and total ash have been deter¬ 
mined for the ovaries and for the testes Opihi are a good 
dietary source of protein, calcium, and iron. 

2 Experiments with anamnc rats showed that the feeding of 
opihi, which are low in copper, did not result in any marked 
regeneration of haemoglobin until this mineral was added. 

3 Whole fresh opihi contain, per 100 grams, approximate 
quantities of the vitamins as follows. 4,000 international units 
of vitamin A, 130 Sherman-Bourquin units of vitamin B 2 (G) 
(800 y flavin), and 30 international units of vitamin D. They 
contain little or no vitamin Bi and are devoid of vitamin C. 

4. A study of the contents of the digestive tracts of the opihi 
showed that their food consists largely of blue-green and other 
algse, and that diatoms, although present, are probably a rela¬ 
tively unimportant food source 
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ILLUSTRATIONS 

Plate 1 Heleioniscus bp 

Fig 1 Dot sal aspect of shell; £, ventral aspect, S, dorsal aspect after 
removal from shell, digestive organs lifted to show testis— 
large light-colored mass, 5, digestive organs lifted to show dark- 
colored ovary below 

TEXT FIGURE 

Fig 1 Average gain in weight of groups of young rats fed opihi and the 
international standard carotene The quantities indicated were 
feed weekly. The numbers in parentheses show the number of 
rats used for each test 
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A NEW GOBIOID PISH FROM LUZON 

By Hilajuo A. Roxas and Guillermo J. Blanco 
Of the Dtmaton of Fisheries, Department of Agriculture and Commerce 

Manila 

ONE PLATE 

APARRIUS SABAGEN61S «p. net 

Dorsals VI, I~10; anal I, 9; pectorals, 20; caudal, 22; 46 to 
49 scales in longitudinal series, 13 scales in transverse series, 
16 scales before first dorsal. 

Head low, narrower than body, 5.5 tiroes in total length and 
equal to caudal; snout slightly convex, 4 times in head; eyes 
high, dorsolateral, equal to snout; pupil white, equal to snout; 
mterorbita] space narrow, 0.67 diameter of eye; mouth small, 
oblique, upper and loner jaws equal in length; posterior angle 
of maxillary under anterior third of eye or below anterior part 
of pupil; teeth microscopic, two rows above and three rows be¬ 
low, with a pair of small outward canines in outer jaw; tongue 
short, slightly notched, adnate to tip; head and opercles naked. 

Body elongate, laterally compressed; depth 6 times in total 
length; dorsal outline slightly arched; trunk with ctenoid scales, 
breast, nape, and pectoral base with small cycloid scales; pores 
absent on anterior and posterior part of interorbital space 
Depth of caudal peduncle twice in head; caudal pointed 
Dorsals well separated, their height a little more than 0.66 
depth of body Second dorsal spine slightly elongated, thread¬ 
like ; posterior ray of second dorsal short, not reaching caudal, 
pectorals and pelvic pointed, equal in length 

Alcoholic specimens pale yellow to white, with transverse 
irregular dark specks on scales on lateral sides of body; or a 
pigmented blackish spot below eye, a blackish spot on pectoral 
base; first dorsal spines alternately black-spotted, membranes 
of first dorsal with three to five rows of dark bands; second 
dorsals with three or four rows of dark spots; anal colorless; 
live specimens transparent yellowish 
Here described froom SO specimens, one type specimen, Cat. 
No. 41994, and cotypes, 29 to 58 mm long, collected from Ca¬ 
gayan River, barrio Catayaoan, Lallo, Cagayan Province, Jan¬ 
uary 81, 1989. and deposited fn the ichthyological collection of 

106 
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the Division of Fisheries of the Department of Agriculture and 
Commerce- 

Table 1 shows a comparative study of the external characters 
of the species of the genus Apamus 

Table 1 —External character* of species of Apamus 



Distribution 

Scales in 
longitu¬ 
dinal 
series 

Scales in 
transverse 
series. 

_ 

Body pigmen¬ 
tation 

Caudal 

A actJiptni* 

Abm River, Ca- 
utynD _ 

M~*9 

7—fi 

No black 
longitudi¬ 
nal bands 
on side 

Sharply pointed, 
longer than 
bead 

A nuU&anuM 

Moto, Pansy Is¬ 
land 

i 

Ovalou Islands.. 

18-42 

| i 

18-14 

I 

1 

Two black 
longltudi- 
n a 1 bands 
on side 

Not acutely 
pointed, as 
tong as head 1 

A omracinfulujt 

Fiji Islands ... 

1 w j 

| 18-20 | 

, i 

: 

With spots 
and blotch¬ 
es of light 

1 brown and 
golden 

Similar to A 

acutipinim 

A sobapensu..... __ 

Catayaoan,L«1- 
io, Cagayan, 
Luzon 

48-41 

18 

Transv e r s e 
lire gu ! a r 
bands 

Similar to A 
molrtunui 


Apamus sahagensis is close to A, moloanns in the number of 
dorsal and anal spines and shape of caudal, but differs from the 
latter in the greater number of scales in the longitudinal series, 
and in the smaller number of scales in the transverse series. It 
also differs remarkably in pigmentation The adult goby ib 
named sabag in Ibanag It is undoubtedly another source of 
\pon (goby fry) of the Cagayan River 

Measurements. —Total length, 71 mm, standard length, 68; 
length of head, 13; width of head, 7; width of mouth, 4; width 
of gill opening, 8; depth of body at anal origin, 14; width of 
body, 6; length of pectoral, 8; width of pectoral base. 6; length 
of ventral, 8; width of ventral, 4; length of caudal, 13; snout 
to origin of first dorsal, 19; snout to origin of anal, 30; lower 
jaw to chin, 6 
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NEW OR LITTLE-KNOWN TIPULIDjE FROM EASTERN 
ASIA (DIPTERA), XLII 1 

By Charles P Alexander 
Of Amherst, Massachusetts 

FOUR PLATES 

The exceptionally interesting- crane flies described at this time 
were taken at various stations on Mount Omei, Szechwan, 
western China, by Mr. Teen Bao-chi. Mr. Tsen undertook the 
present trip during late May and early June, 1938, acting under 
the direction and guidance of the Reverend Mr. George Meredith 
Franck. In late May, great masses of snow still persisted at 
the higher altitudes on the mountain, and the relatively few 
species of Tipuloidea taken were virtually all winter and early 
spring forms, including no fewer than 8 species of Tricho- 
ceridae By mid-June at the summit, and progressively earlier 
at the various temples lower down the mountain (White Cloud, 
9,000 feet; Chu Lao Tong, 6,500 feet; Flying Bridges, 3,000 
feet), numerous Tipulidse of the spring fauna were on the 
wing. I am greatly indebted to Mr. Franck and to Mr. Tsen 
for their further efforts to make known the rich tipulid fauna 
of Mount Omei. It may be noted that already some 325 species 
of crane flies have been secured at various altitudes on Mount 
Omei. In the present paper the recording of the genus Lip- 
sotkrix Loew adds another element to the unsually long list 
of genera and subgenera in the Chinese fauna. 

TIPULIN-E 

TIPDLA (NIPPOTIPULA) BREVIFUSA ap. nn. Plato 1, *r 1 

Mesonotum dark brown, lateral portions light yellow; nasua 
lacking; antennae with pedicel clear orange, flagellum black; 
femora obscure yellow, with a narrow, dark-brown, subterminal 
ring; tibiae and tarsi black; wings with ground color strongly 
infumed, conspicuously patterned with dark brown and whitish 
subhyahne; m-cu at or just before midlength of M&^ 4 , the ap- 

1 Contribution from the entomological laboratory, Maaaachuaatta State 
Collate 


169 



170 PAc Philippine Journal of Science im# 

parent mediocubital fusion thus relatively short; abdomen red¬ 
dish yellow, outer segments uniformly brownish black. 

Male. —Length, about 85 to 86 millimeters; wing, 28 to 24; 
antenna, about 6 to 6.5. 

Frontal prolongation of head yellowish gray above, blackened 
on sides, nasus lacking; palpi black. Antennae with scape brown, 
pedicel clear orange, flagellum black; flagellar segments short, 
basal enlargement only moderately developed; verticils much 
longer than segments. Front and anterior orbits light yellow, 
posterior orbits more brownish yellow; center of vertex and 
occiput with a dark-brown median line. 

Pronotum dark brown medially, yellow on sides. Lateral 
border of praescutum and dorsopleural membrane light yellow, 
contrasting with the dark-brown remainder of notum; median 
line of scutum narrowly pale Pleura variegated dark brown 
and pale, dorsal pleurite3 darker than ventral pleurite3, nar¬ 
rowly lined longitudinally with pale, including a more silvery 
area on ventral pleurotergite; meral region pale. Halteres with 
stem reddish brown, base of small knob dark brown, apex red¬ 
dened. Legs relatively short and stout; coxte pale brown, tips 
paler, posterior pair more uniformly darkened; trochanters 
testaceous brown; femora obscure yellow, with a narrow dark- 
brown ring before subequal pale apex; tibife and tarsi black, 
tibial bases restrictedly pale. Wings (Plate 1, fig. 1) with 
ground color strongly infumed, clear yellowish in costal region; 
a conspicuous dark-brown and whitish subhyaline pattern, as 
follows: Dark area at arculus, continued outwardly to wing 
margin as a broad seam along vein Cu, somewhat more ex¬ 
panded into cell M at near midlength of vein; a small cloud at 
origin of Rs, stigma darker, involving also the anterior cord, 
enclosing a small pale area just above fork of Rs; small mar¬ 
ginal darkemngs at ends of veins R 4 . s to 2d A, these diffuse 
and more or less confluent at margin though variegated by small 
cream-colored droplets at ends of cells; whitish subhyalme areas 
chiefly in radial field, before and beyond origin of Rs, and post- 
stigmal in outer radial cells; a narrow obliterative streak along 
posterior edge of cell 1st M 2 ; veins brownish yellow, darker in 
clouded portions. Venation: Rs more than twice as long as 
m-cu, the latter at or just before midlength of M*, 4 . 

Abdomen relatively long, reddish yellow, tergites more dark¬ 
ened sublaterally, becoming more extensively so on outer seg¬ 
ments, hypopygium and preceding segments uniformly dark- 
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ened; lateral borders of tergites narrowly buffy. Hypopygium 
large, massive. 

Habitat —China (Szechwan). 

Holotype, male, Mount Omei, Flying Bridges Temple, altitude 
3,000 feet, June 1, 1938 ( Tsen ). Paratopotype, male. 

Tipula (Nippotipula) brevifusa is quite distinct from its two 
closest allies, T. (N .) anastomosa Edwards, of the Federated 
Malay States, and T. (N.) pulchemma Brunetti, of the Hima¬ 
layan Region. It differs especially in the coloration of the wings 
and in the venation, notably the distal position of m-cu which 
gives the impression of a short mediocubital fusion 

TIPULA (VE8T1PLEX) ERECTILOBA >p nor Plat. 1. fa. 2: Plata 1. fas. 26 anf t« 

General coloration of head and thorax gray; antemue (male) 
very short, 12-segmented; mesonotal prsescutum with three 
darker gray stripes; halteres elongate, obscure yellow, knobs 
weakly darkened; legs brownish black to black; wings fulvous 
brown, variegated with darker brown and yellowish-white areas, 
the latter including major markings across base of cell 1st M* 
and at near two-thirds length of cell M; inner end of cell 1st M 2 
pointed; basal abdominal segments reddish brown, tergites nar¬ 
rowly bordered laterally with black, outer segments uniformly 
darkened; male hypopygium with tergite a partly blackened 
saucer, cephalic portion elevated into an erect median lobe; 
caudal border of tergite with a linear median split; inner dis- 
tistyle unusually broad and simple, its beak reduced to a small 
triangular point. 

Male. —Length, about 14 to 17 millimeters, wing, 18.5 to 22.5; 
antenna, about 2.3 to 2.6. 

Frontal prolongation of head relatively long, black, sparsely 
pruinose; nasus lacking or very short and stout; palpi black. 
Antennae unusually short, only a little longer than head; scape 
and pedicel black; basal segments of flagellum brown or weakly 
bicolored, obscure yellow, darker at base, outer segments passing 
into brownish black; in cases antemue uniformly black; basal 
flagellar segment cylindrical, nearly twice as long as second; 
second and succeeding segments short-cylindrical, without an 
evident basal enlargement; verticils short, subequal in length 
to segments; antemue apparently only 12-segmented, usual thir¬ 
teenth segment fused with penultimate. Head brownish gray, 
anterior orbits broadly light gray. 

Pronotum dark brown, sparsely pruinose. Mesonotal pne- 
scutum light gray, lateral margins conspicuously darkened, disc 
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with three darker gray stripes, lateral pair poorly differentiated 
against ground; median stripe very broad in front, tapering 
rapidly behind, posterior end more or less split, in cases pos¬ 
terior interspaces with narrow dark lines before suture; scutal 
lobes light gray, vanegated with darker gray; posterior scle- 
rites of notum gray. Pleura dark gray. Halteres unusually 
long, about one and one-third as long as antenna 1 , obscure yellow, 
knobs weakly darkened. Legs with coxse and trochanters gray, 
femora and tibife uniformly black; tarsi black or brownish black, 
claws simple. Wings (Plate 1, fig. 2) with a fulvous brown 
ground, variegated with darker brown and yellowish-white 
areas, the former including clouds at origin of Rs, cord, and as 
seams along vein 2d A and outer portion of Cu; the most con¬ 
spicuous subhyaline areas lie across the cord and at near two- 
thirds length of cell M, the latter preceded and 1 followed by 
pale-brown clouds; a similar dusky wash in cell R between 
arculus and origin of Rs; cell C clouded, clear yellow areas 
before and beyond stigma; veins brown, more yellow m costal 
areas. Venation: R,, 2 preserved; m and petiole of cell Mi sub¬ 
equal; inner end of cell 1st M 3 pointed 

Basal segments of abdomen reddish brown, tergites narrowly 
bordered by black; stermtes similar, posterior borders narrowly 
darkened; Bixth and succeeding segments blackened, pruinose. 
Male hypopygium (Plate 2, fig. 25) relatively small and simple 
Ninth tergite (Plate 2, fig 26, 9 1) with posterior half modified 
into a partly blackened saucer, as often occurs m the subgenus, 
but its structure quite distinct from that of other regional spe¬ 
cies; caudal margin of saucer heavily blackened, with a very 
narrow, parallel-sided median notch, lobes adjoining this median 
split microscopically roughened and with numerous small punc¬ 
tures; posterior portion of saucer yellow, only feebly chitinized 
except for a broad median strip which extends cephalad to form 
back wall of plate in restricted median portion only; viewed 
from the side (Plate 2, fig. 25, 9() this narrow plate juts con¬ 
spicuously above the level of the remainder of tergite as an 
erect lobe; posterior portion of tergite behind saucer divided 
medially by pale membrane, almost without punctures Basi- 
style unarmed. Outer dististyle, od, a long-oval, flattened lobe, 
its apex obtuse. Inner dististyle, id, unusually broad and sim¬ 
ple, the usual beak reduced to a small triangular point. Eighth 
sternite, 8s, unarmed. 
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Habitat ,—China (Szechwan) 

Holotype, male, Mount Oniei, summit, altitude 11,000 feet 
May 26, 1938 (7\w?i). Paratopotypes, 12 males 

Tipula (VY stiplex) rrcctiloba if very difierent from all other 
regional species of the subgenus, di tiering especially m the very 
short antenna?, elongate halteres, wing pattern, and especially 
the structure of the male hypopygjum 

TII*Ul A (VESTIPCEX) FACTIOSA B p nor 1*1 ile 1 , fli J. Flat* \ fljr., 27 and 78 

Allied to dtbem'ata, antennae relatively short, flagellum black, 
mesonotal priescutum olive-gray, with lour brown stripes that 
are more or less completely borclcjed L3 darker, posterior sclo- 
riles of notum with a capillary dark ime, femora obscure yellow, 
tips narrow^ blackened; tibia? and tarsi black; claws (male) 
toothed; wings nariow, with long basal petiole, grayish brown, 
variegated with darker brown and subhyalme areas; cell 2d A 
relatively nanow, basal four abdominal segments yellow, tri- 
vittate with brownish black, outer segments blackened, male 
hypopvgium wdh tergite completely divided medially, adjoining 
mesal-apical lobes narrow, their inner margins conspicuously 
serrulate; basistyle with an unusually poweilu] black spine; 
inner distislyle a bioadly flattened disc, rostral portion long and 
slender 

Male —Length, about 15 to 1G millimeters, wing, 17 to 20 5; 
antenna, about 2*8 to 3 

Frontal piolongalion of head brownish yellow, nasus very 
long; palpi dark brown Antenna? relatively short, only a little 
longer than palpi, scape and pedicel yellow', flagellum black, 
flagellar segments subcylindrnal, not or only slightly incased, 
basal swelling ^mall; verticils subcqual in length to segments 
Hoad brownish gray, anterior vertex and posterior orbits more 
bully, centra] portion of posterior vertex with a brownish median 
stripe 

Pronotum ohve-gray, variegated with darker Mesonotal prse- 
scutum ohve-gray, with four brown stripes, intermediate pair 
separated bv a pale line that is narrowly bordered by darker 
blown* Litotal stripes similarly bordered; scutum buffy yellow’, 
variegated with brown, scutellum testaceous; mediotergite olive- 
grav, a nearly continuous capillary brown line extending from 
suture to abdomen Pleura yellow, variegated with more gray¬ 
ish areas on ventral anepisternum and ventral sternopleurite 
Halteres with stem obscure yellow, base of knob blackened, apex 
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pale. Legs with coxa; greenish yellow; trochanters yellow; 
femora obscure yellow, brighter at base, tips narrowly black¬ 
ened; tibiffi and tarsi black; claws (male) with basal tooth. 
Wings (Plate 1, fig 3) relatively narrow, prearcular field long 
and narrow; grayish brown, variegated with slightly darker 
brown and subhyaline areas; cell C uniformly yellow, Sc slightly 
more darkened except at outer end; 8tigma dark brown; paler 
brown clouds at origin of Rs, cord, outer end of cells R 2 and Ri, 
beyond midlength of cell M, and postarcular m bases of cells 
R and M; the major subhyaline areas occur before and beyond 
the cord, postarcular in both cells R and M, before outer end 
of cell M, and m axillary region; smaller pale areas in outer 
ends of cells 1st A and 2d A; veins dark. In the female the 
dark pattern is somewhat heavier and more contrasted. Vena¬ 
tion: Ru» entire; m subequal to petiole of cell M t ; Rs from two 
to two and one-half times m-cu; cell 2d A relatively narrow. 

Abdomen with basal four tergites yellow, with three con¬ 
spicuous brown to brownish-black lines, sublateral stripes nar¬ 
rower than buffy margins; median stripe broader; fifth and 
succeeding segments more uniformly blackened, lateral borders 
of more basal segments pale; basal stermtes pale, outer seg¬ 
ments darkened Genital shield of female black; ccrci elongate, 
deep, with smooth margins. Male hypopygium with ninth ter- 
gite (Plate 2, fig. 27, 9t) completely divided on midline by pale 
membrane, mesal-apical angles produced into narrow blackened 
lobes, their inner margins conspicuously serrulate Basistyle 
(Plate 2, fig 28, b) with an unusually strong and powerful 
black spine, directed chiefly dorsad. Outer dististyle, od, a flat¬ 
tened clavate lobe provided with numerous setae Inner dis¬ 
tistyle, id, with a long slender beak; posterior portion of style 
a flattened obtuse disc, with scattered setae Eighth sternite 
extensive, margin without armature 

Habitat. —China (Szechwan). 

Holotype, male, Mount Omei, Flying Bridges Temple, altitude 
3,000 feet, June 1, 1938 ( Tsen ). Allotopotype, female Para- 
topotypes, 3 males; paratype, male, Kwanhsien, altitude 2,000 
feet, May, 1933 ( Graham ). 

Most closely related to Tipula ( Vestiplex ) deserrata Alexan¬ 
der, agreeing in the strongly spined basistyle and in the ninth 
tergite being entirely divided medially by a pale membrane, with 
the adjacent lobes heavily blackened and serrulate. It difiers 
especially m several features of the male hypopygium, especially 
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of the tergite, basistyle, and dististyles. I am placing these 
species in Ve^irplex despite the nonserrated cerci. A further 
discussion of Indo-Chinese species of Tipula on the borderline 
between Vestiplex and Oreomyza has been published elsewhere. 5 

TIPULA (OREOMYZA) STERNOSETOSA «p nor Plat* 1, fl* 4. Plate 8, firm. 2 $ end 80. 

General coloration buffy gray, prsescutum with four darker 
brownish-gray stripes; antennae with scape and pedicel yellow, 
flagellum black; frontal prolongation of head above light yellow; 
apex of knob of hallere yellow; femora black, obscure yellow at 
base, with a conspicuous obscure yellow subterminal ring; tibi® 
black; wings brown, vanegated with yellow, R u2 entire, m-cu 
shortly beiorc fork of M U4 ; abdominal tergites yellow, trivittate 
with black, median stripe broad and continuous, outer segments 
blackened, male hypopygium with outer dististyle unusually 
long and slender, black, basistyle on mesal face produced caudad 
into a strong blackened rod, eighth stemite with numerous, 
very long, erect, pale setae. 

Male —Length, about 13 millimeters, wung, 15, antenna, 
about 4. 

Female —Length, about 17 to 18 millimeters, wing, 16 to 16 5 

Frontal prolongation of head light yellow above, slightly 
darker on sides; nasus distinct Antennse of moderate length; 
scape and pedicel light yellow, flagellum black; flagellar seg¬ 
ments subcylmdrical, very feebly incised, basal swellings corre¬ 
spondingly small, longest verticils a little shorter than segments; 
terminal segment small, thimble-shaped. Head buffy yellow, 
central portion of vertex weakly daikened 

Pronotum buPy, with a narrow brown median mark. Meso- 
notal prcescutum bully gray, with four darker browmsh-gray 
stripes that are very indistinctly muigmed with darker; seti- 
geroua p unetui es pale and inconspicuous; posterior sclerites of 
notum gray, each scutal lobe with two darker areas, scutellum 
and mediotergite with a capillary darkened median line Pleura 
gray. Halteres with stem yellow, knob dark brovsn basally, 
apex broadly yellow. Legs with coxae gray; trochanters yellow; 
femora obscure yellow at base, more broadly so on forelegs, 
narrower on posterior femora, beyond base ground color black, 
with a narrow, obscure, yellow, subterminal ring before broader 
black tips; tibue and basitarsi black, terminal tarsal segments 
somewhat paler; claws (male) with an erect spine. Wings 
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(Plate 1, fig. 4) brown, handsomely patterned with pale yellow; 
prearcular and costal fields deeper yellow; chief yellow areas 
as follows: a major area beyond postarcular darkening, in both 
cells R and M; before and beyond stigma, near outer end of 
cell M, across base of cell 1st M_>, basal portion of Cu and m 
anal cells; cell 2d A uniformly yellow with exception of a large 
marginal cloud at near midlength; veins pale brown, more yel¬ 
lowish in brightened areas In the female the yellow areas 
are even more extensive Venation entire; m-cu shortly 

before fork of M-u 4 . 

Abdominal tergites yellow, with a broad, continuous, black¬ 
ened, median stripe and somewhat narrower sublateral stripes 
that are interrupted at posterior margins of segments; lateral 
borders of tergites gray; sternites yellow with a median dark 
line; outer abdominal segments passing into black. Male hypo- 
pygium (Plate 2, fig. 20) with ninth tergite, 9t, fused with ster- 
nite, 9 s, on its cephalic portion; basistyle, b, with suture com¬ 
plete but pale and membranous on dorsal portion; apex of 
basistyle slightly produced. Ninth tergite (Plate 2, fig 30, 
90 with caudal margin evenly concave, lateral lobes blackened 
but relatively small and low, ventrad of these lobes with further 
chitmized extensions; ventral suitace of tergite with trans¬ 
verse arms that meet in middle to form an obtuse median 
lobe Basistyle, b, on mesal face with a strong blackened 
rod. Outer dististvlo, ocl, subequal m length to latter, unusually 
long and slender, dark-colored, provided with long setae that 
are chiefly unilateral m distribution except at tip Inner dis- 
tistyle, id, with rostral beak stout, posterior angle of style 
produced into a conspicuous rounded lobe Eighth sternite, 8 s, 
unarmed, ventral surface with numerous, very long, erect, pale 
setne (the punctures indicated in the figure) 

Habitat. —China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 feet, June 17, 1938 ( Tscn ) Allotopotype, female Para- 
topotype, female 

Tipvla {Oreomyza) stemosetosa is generally similar 1o species 
such as T. (O ) percommoda Alexander, differing in many char¬ 
acters, as the yellow frontal prolongation of head, yellow femoral 
ring, and especially the structure of the male hypopygium, as 
the tergite outer dististyle, selerotizod rod of the basistyle, and 
the conspicuous vestiture of the eighth stermte. 
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T1PULA (OEEOMYZA) INCISURATA ip now Plate I, fl* 5; Plate 2, Off a Si ant IS. 

General coloration light gray, praescutum with four entire, 
more brownish stripes; antenna? relatively long, if bent back¬ 
ward extending to some distance beyond base of abdomen; scape 
and pedicel yellow, flagellum black, verticils shorter than seg¬ 
ments; wings strongly mlumed, vanegated with yellow and 
cream-colored areas, Rt T 2 entire, Rs long; basal abdominal seg¬ 
ments reddish yellow, narrowly tnvittate with brownish black; 
outer abdominal segments, including hypopygium, black; male 
hypopygium with caudal maigm of tergite with a small but 
deep median notch, on dorsal surface this continued cephalad 
as a deep median furrow for almost length of sclerite; lateral 
tergal lobes broad, obliquely truncated, outer lateral angles ob¬ 
tuse 

Male. —Length, about 14 millimeters, wing, 15; antenna, 
about 

Frontal prolongation of head black, sparsely prumose; nasus 
reduced to a small lobe; palpi black. Antenna? (male) rela¬ 
tively long, if bent backward extending to some distance beyond 
base of abdomen; scape and pedicel yellow, flagellum black, first 
segment restnctedly brightened at base; flagellar segments 
moderately incised, verticils unilaterally distributed, shorter 
than segments, all arising from the small basal enlargement 
Head yellowish gray, orbits narrowly lined with clearer gray; 
posterior orbits narrowly bordered internally by lines of darker 
brownish gray; vertical tubercle very low. 

Pronotum gray, vanegated with darker Mcsonotum light 
gray, with four entire, more brownish stripes, median inter¬ 
space obscured; scutal lobes darkened; posterior sclerites of 
notum light gray, each with a central darker area. Pleura 
gray, variegated with darker gray, especially on ventral sterno- 
pleunte and meron; dorsopleural membrane dark buffy. Hal- 
teres relatively long, stem obscure yellow, knob darkened Legs 
with coxae gray, trochanters yellow; remainder of legs black, 
femoral bases restrictedly light yellow; femora with faintest 
possible indication of a more brightened subterminal ring; claws 
(male) with erect basal tooth Wings (Plate 1, fig 5) with 
ground color strongly infumed, variegated with more yellowish 
and creamy-white areas, cell Sc and most of prearcular field 
yellow; stigma brown, slightly darker than ground; the chief 
yellow areas are in bases of cells R and M, at near two-thirds 
length of M, immediately before origin of Rs, m outer end of 
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cell R, and poststigmal; smaller pale areas in cells Cu and 1st A; 
a more creamy-white area crosses cell 1st M 2 into base of cell 
M a ; veins dark, paler in brightened areas, especially obliterative 
ones at cord. Venation: Ri + « entire, straight; Rs long, about 
two and one-half times m-cu; petiole of cell M t a little less 
than m. 

Basal abdominal tergite prumose basally; succeeding seg¬ 
ments reddish yellow, narrowly trivittate with brownish black; 
fifth and succeeding segments, including hypopygium, passing 
into black. Male hypopygium (Plate 2, fig 31) with the basi- 
style, b, entire, not produced, provided with long yellow setae 
Ninth tergite (Plate 2, fig. 32, 9 1) with a small but deep rec¬ 
tangular median incision, from base of which a long furrow on 
dorsal surface continues cephalad for almost the entire length 
of the sclente; lateral tergal lobes broad, obliquely truncated, 
outer lateral angles obtuse; surface of tergite with numerous 
black setae, marginal seta? small and slender. Outer dististyle 
narrow, pale, with conspicuous seta; Inner dististyle, id, with 
beak and a lobe beneath it heavily blackened From base of 
ninth sternite on midline a small erect lobe juts ventrad. Eighth 
stermte narrow, simple. 

Habitat .—China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 feet, June 6, 1938 (Tacit). Paratopotype, male. 

Tipnla ( Oreomyza ) mcisuiata is quite different from all other 
regional species, especially in the structure of the male hypo¬ 
pygium, but likewise in the antenna: and in the pattern of the 
wings. Superficially it somewhat resembles other species of the 
genus belonging to various subgenera, as T. (Vestiplex ) inqui- 
nata Alexander, T ( Acutipula) omeiensis Alexander, and T. 
(Oreomyza) sex-lobata Alexander. 

TIPULA. (OHEOMYZA) INTERRITA Al*und«r. 

Female. —Length, about 30 millimeters; wing, 9.5 by 1.3. 

Characters aB m male, differing most evidently in semi- 
atrophied wings. Nasus reduced Antennse 13-segmented, ter¬ 
minal segment small and closely applied to the penultimate. 
All tibiae dirty brownish yellow, contrasting conspicuously with 
brownish-black femora. Wings reduced, as shown by measure¬ 
ments, venation correspondingly distorted; general coloration 
obscure yellow, atigmal region slightly more darkened; veins 
pale. Ovipositor with cerci very long and slender, straight, 
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with smooth margins; hypovalvce much shorter and deeper, 
tips obtusely rounded. 

Allotype, female, Mount Omei, Chu Lao Tong Temple, altitude 
6,600 feet, May 26, 1938 ( Tsen ). 

Two further males are from the summit of Omei, altitude 
11,000 feet, May 26, 1938 ( Tscn ). 

CYLINDROTOMIN/I 

LIOGMA 8IMPLIC1CORNIS «p, boy PUU 1, flff 6, Plato 8. **> SB and 34. 

General coloration polished black, dorsopleura] membrane con¬ 
spicuously yellow; antennae black throughout, flagellar segments 
only moderately produced; halteres long, knobs mfuscated; 
femora obscure yellow, passing through brown to brownish 
black; wings strongly suffused with brown, small stigma darker 
brown; r-m present; male hypopygium with dististyle narrowed 
on apical third, apex cultriform, gonapophyaes appearing 
as narrowly expanded blades, surface at apex microscopically 
roughened. 

Male .—Length, about 12 millimeters; wing, 9.5; antenna, 
about 3.4. 

Rostrum and palpi black. Antennae (Plate 3, fig. 33) black 
throughout; flagellar segments only moderately produced. Head 
polished black; anterior vertex a little wider than diameter of 
scape. 

Pronotum black, posterior portion and dorsopleural membrane 
yellow. Mesonotal prsescutum and scutum shiny black, surface 
smooth; scutellum pale, parascutella blackened, mediotergite 
black, sparsely pruinose. Pleura black, sparsely pruinose 
Halteres relatively long and slender; stem dusky, yellow at base, 
knob mfuscated. Legs with coxae black, trochanters yellow; 
femora obscure yellow basally, passing mto brown, tips brown¬ 
ish black; tibiae brown, tips narrowly blackened; tarsi black. 
Wings (Plate 1, fig. 6) with a rather strong brown suffusion; 
stigma small, oval, darker brown; veins brown. Venation: Sc 
long, extending to beyond level of r-m, tip pale to atrophied; 
r-m present, m-cu shortly beyond fork of M. 

Abdomen elongate, black, pleural membrane and incisures 
restrictedly paler; hypopygium black. Male hypopygium (Plate 
8, fig, 34) with dististyle, d f narrowed on apical third, apex 
cultriform. Gonapophyses, g , appearing as narrowly expanded 
blades, surface at apex microscopically roughened; inner edge 
of stem with several strong set®. 
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Habitat —China (Szechwan) 

Holotype, male, Mount Om-i, White Cloud Temple, altitude 
13,000 feet, May 25, 1938 (Tsen). 

Liogma simplicicorms is quite distinct from the other eastern 
Asiatic species of the genus in the reduced pectinations of the 
antennae, which here approach the normal unmodified condition 
found in the related Phalacrocera . Whether it will be possible 
to maintain as full genera such groups as Liogma , Tnogma, 
and Phalacroee)a seems questionable to me 

L1MONIIN A^ 

L1MONU N ! 

LIMONI A (D1CRANOMY1A) AMPLIT1CATA nnv PUte 1, ft* 7 PUte 3. fic IS 

Large (wing, male, over 8 millimeters) , general coloration 
of thorax medium brown; halleres pale yellow throughout; 
femora obscure yellow, tips darker; wings broad, whitish sub¬ 
hyaline, stigma and seams at cord and outer end ot cell 1st M 2 
weakly darkened; Sc 2 not far from tip of Scj; male hypopygium 
with a single long rostral spine on ventral dististyle, this arising 
from a low hemispherical blackened tubercle placed before mid¬ 
length of prolongation 

Male, —Length, about 7.5 millimeters, wing, 8.5. 

Rostrum brown, moderately long, about one-half remainder 
of head; palpi black. Antennae brownish black; flagellar seg¬ 
ments oval, incisures well-defined; terminal segment about one 
and one-half as long as penultimate Head dark brown; ante¬ 
rior vertex narrow. 

Pronotum dark brown Mesonotum almost uniform medium 
brown, without markings; prsescutal setae black, conspicuous. 
Pleura medium brown, dorsopleural region darker. Halteres 
pale yellow throughout. Legs relatively short and stout, coxae 
pale brown; trochanters pale yellow; femora obscure yellow, 
tips darker; remainder of legs brownish testaceous, outer tarsal 
segments darker; claws long, with a conspicuous basal spine; 
terminal tarsal segment with modified flattened setae at base. 
Wings (Plate 1, fig. 7) broad, whitish subhyaline, stigma slightly 
darker; cord 1 and outer end of cell 1st M 2 a trifle seamed with 
darker; veins brown, more yellowish in prearcular and costal 
fields. Venation: Sci ending opposite origin of Rs, Sc 2 near 
its tip; free tip of Sc* lying shortly proximad of R 2 ; cell 1st M 2 
large, about equal in length to vein beyond it; m-cu at 
fork of M. 
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Abdomen brown, vaguely patterned with paler, especially on 
basal sternites; hypopygium dark, ventral dististyle whitened. 
Male hypopygium (Plate 8, fig 85) with caudal margin of ninth 
tergite, 9 t t emargmate, lobes broadly rounded. Basistyle, b, 
with ventromesal lobe extensive, provided with numerous long 
yellow setai Dorsal dististyle a powerful, angularly bent rod, 
its apex a long blackened spine Ventral dististyle, vd, smaller 
in extent than basistyle, rostral prolongation well set off by a 
slightly constricted neck; prolongation heavily blackened, espe¬ 
cially at pointed apex and along lower or cephalic margin, a 
single rostral spine, arising from a low hemispherical black 
tubercle placed befoie midlenglh of prolongation; spine black, 
elongate, subequal in length to rostrum. Gonapophysis, g t ith 
mesal-apical lobe a slender, curved, blackened some 

Habitat —China (Szechwan) 

Holotype, male. Mount Omei, White Cloud Temple, altitude 
9,000 feet, June 0, 1938 (T&en). 

Limama (Diciavomipa) amphficata is veiy distinct from Ihe 
other species of the subgenus so far described From the other 
forms having a single rostral spine on the ventral dististyle of 
the male hypopygium it is readily told by the huge size and 
details of structure of the male hypopymum The most similar 
described species is L. (D ) montnnn Alexander, of the high 
mountains of Formosa 

LIMON1A (GERANOMY1A) OBESISTYLA *p hot Plot* 1, 0* 8, TUI* 5. A* S6 

Ceneial coloration plumbeous brown, praiscutum with three 
poorly indicated darker-brown stripes, rostrum relulnely short, 
less than twice length of antennae, legs yellow^, wings yellow, 
with a rather restricted, chiefly costal, brown pattern, dark area 
at fork of Sc prolonged backward and 1 outward to include fork 
of Rs, m-cu some distance before fork ot M; male hypopygium 
with ventral dististyle unusually large, fleshy, rostral prolonga¬ 
tion small, pointed at apex, with two straight spines from a low 
common tubercle; gonapophysis with mesal-apical lobe broad, tip 
acute. 

Male —Length, excluding rostrum, about 7 millimeters, wing, 
7 5; rostrum, about 2.3 to 2 4. 

Rostrum relatively short, black throughout, less than twice 
as long as antemue Antennae with scape and pedicel dark 
brown, flagellum varying from pale yellowish brown to brown, 
outer segments darker, flagellar segments oval; terminal seg- 
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ment longer than penultimate. Head black, stnphke anterior 
vertex silvery gray, this color continued caudad onto posterior 
vertex. 

Mesonotal prsescutum plumbeous brown, with three very 
poorly indicated darker-brown stripes; lateral border of sclerite 
paling to obscure yellow; scutal lobes plumbeous brown, their 
mesal edges with a darker-brown line that is a posterior con¬ 
tinuation of lateral prsescutum stripes; scutellum testaceous 
brown; postnotum dark. Pleura almost uniformly brownish 
testaceus. Halteres with stem yellow, knob infuscated. Legs 
with coxse testaceous yellow; trochanters yellow; remainder of 
legs yellow, with only terminal tarsal segments darkened. 
Wings (Plate 1, fig. 8) with ground color yellow, slightly 
brighter in prearcular and costal fields; a conspicuous biown 
costal pattern, as follows: first area at h, continued caudad over 
arculus; second area at supernumerary crossvem in cell Sc, ex¬ 
tending from C almost to M, nearly parallel-sided; third area 
at origin of Rs, slightly narrower and a little longer than second; 
fourth area at fork of Sc, continued caudad and slightly distad 
to involve fork of Rs; fifth area at stigma; sixth at tip of R 3 , 
crossing cell to vein R^r,, dark costal areas conspicuously nar¬ 
rower than interspaces, additional dark seams on cord, m-cu, 
outer end of cell 1st M 2 and at tip of vein R 4t5 ; barely indicated 
marginal clouds at ends of veins M< to 2d A, inclusive; a very 
faint darkening in cell Sc between first and second major costal 
areas; veins yellow, darker in patterned areas. Costal fringe 
relatively short. Venation: Sc unusually long, Sc t ending a 
short distance before fork of Rs, Sc 2 at its tip, free tip of Sc 3 
and R 2 m virtual transverse alignment; cell 1st M 2 about &3 
long as vein Mj 42 beyond it; m-cu approximately its own length 
before fork of M; vein 2d A strongly sinuous, cell wide. 

Abdominal tergites dark brown, caudal borders of segments 
narrowly pale; stermtes more extensively yellow, slightly dark¬ 
ened before tips; subterminal segments, including hypopygium, 
uniformly infuscated; ventral dististyle very large, conspicu¬ 
ously yellow. Male hypopygium (Plate 3, fig. 36) with lateral 
lobes of tergite, 9 1, low. Basistyle, b, small, its area scarcely 
one-fifth that of the very large and tumid ventral dististyle, vd; 
sette of latter virtually lacking on mesal face; rostral prolonga¬ 
tion small, pointed at apex, with two rostral spines from a 
common tubercle or from two very closely approximated tub¬ 
ercles; spines subequal to one another, placed close together, 
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straight, tips relatively blunt. Gonapophyses, g , dark-colored, 
mesal-apical lobe very broad, its tip acute, margin microscop¬ 
ically and irregularly toothed. -SCdeagus, a, relatively narrow, 
the two apical lobes separated by a narrow notch 

Habitat .—China (Szechwan). 

Holotype, male, Mount Oxnei, Chu Lao Tong Temple, altitude 
6,500 feet, June 6, 1938 (Tsen) Paratopotype, male, pinned 
with type. 

Most generally similar to Lmonia ( Geranomyia ) suensoniana 
Alexander, of eastern China, and to L. (G ) radialis Alexander, 
ranging from southern Japan to western China, especially in 
the great length of vein Sc and the basal position of m-cu. It 
differs in the details of pattern of the thorax and wings and 
especially in the structure of the male hypopygmm, notably the 
very large ventral dististyle, the pointed apex of the rostral 
prolongation, and the quite distinct confoi mation of the lobes 
of the gonapophyses. 

HEUUS (HELIUS) FRANCKIANl S sp nor PUU 1. flf 9, PUt« 3. fl* 87. 

Large (wing, male, 9 millimeters) ; general coloration dark 
gray; halteres uniformly pale yellow; legs yellow; wings brown¬ 
ish yellow, prearcular and costal fields conspicuously light yel¬ 
low, a sparse darkened pattern, including stigma, wing tip, and 
clouds in axillary region; Sc long, Sc t ending beyond fork of 
Rs, Rs short, oblique, subequal m length to cell 1st Mj; m-cu 
close to fork of M; male hypopygmm with inner dististyle long 
and slender, much exceeding short bispinous outer dististyle 

Male .—Length, about 10 millimeters, wing, 9; antenna, about 

1 . 2 . 

Rostrum a little longer than remainder of head, black through¬ 
out; palpi black. Antennae short, a little longer than rostrum; 
scape and pedicel black, flagellum brown; flagellar segments 
oval, passing through elongate oval to attenuate; terminal seg¬ 
ment unusually long; verticils subequal in length to segments, 
on basal portion of flagellum unilaterally arranged. Head dark 
gray; anterior vertex a little wider than diameter of scape. 

Cervical region black. Pronotum and mesonotum almost uni¬ 
formly blackish gray, prascutal stripes not or scarcely evident. 
Pleura blackish gray, including dorsopleural membrane. Hal¬ 
teres uniformly pale yellow. Legs with coxse pale, fore pair a 
little more darkened; trochanters yellow; femora bright yellow, 
tips not or scarcely darkened; remainder of legs bright yellow, 
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terminal tarsal segments darkened; claws simple. Wings (Plate 
1, fig. 9) brownish yellow, prearcular and costal fields conspicu¬ 
ously light yellow; stigma oval, dark brown; a scarcely apparent 
brown seam on anterior cord; wing tip narrowly darkened; a 
brown seam along basal portion of vein Cu in cell M; axiLlary 
region weakly darkened; veins pale brown, clear luteous in 
clearer yellow areas. Venation: Sc long, Sci ending beyond 
fork of Rs, Sc 2 at tip; Rs short, oblique, subequal in length to 
cell 1st M 2 ; branches of Rs weakly divergent at outer ends so 
cell R a is wider at margin than cell R^.; cell 1st M 2 subrec- 
tangular, shorter than veins beyond it; m-cu close to or just 
beyond fork of M. 

Abdomen brownish black, hypopygium a trifle brightened 
Male hypopygium (Plate 3, fig. 37) with lateral lobes of tergite, 
9 l t appearing as oval flattened plates, apex of each produced 
into a long straight spine Basistyle, b t without lobes; setae 
of narrowed apical portion elongate. Outer dististyle, od, short, 
glabrous, bispinous at apex. Inner dististyle, id, unusually long 
and slender. 

Habitat .—China (Szechwan). 

Holotype, male, Mount Omei, Flying Bridges Temple, altitude 
3,000 feet, June 1, 1938 ( Tsen ). 

I take unusual pleasure m dedicating this fine species to the 
Reverend Mr. George Meredith Franck, to whose friendly in¬ 
terest and enthusiasm we owe much of our knowledge of the 
Tipulidae of western China This conspicuous fly is very distinct 
from all other species so far described from Asia. 

ORIMABGA (ORIMABGA) CUTT1PENNIS »P nor PUt* 1. fl ff 10; Plata 1, flc >8 

Very large (wing, male, over 7 millimeters) ; general colora¬ 
tion dark gray; antennas black throughout; halteres pale yellow; 
legs brownish black; wings pale yellow, sparsely patterned with 
brown; costal fringe short, numerous macrotriehia on longitud¬ 
inal veins beyond cord, with exception of R 2+n , free tip of Sc a 
distinct, R 2+ s longer than R^; male hypopygium with basistyle 
simple. 

Male. —Length, about 11 millimeters; wing, 7.6. 

Rostrum and palpi black. Antennas black throughout, flagel¬ 
lar segments oval to long-oval, verticils short. Head dark gray. 

Mesonotum uniformly dark gray, prsescutum without stripes. 
Pleura dark gray, vaguely striped longitudinally with paler on 
dorsal sternopleurite and ventral pteropleurite. Halteres pale 
yellow Legs with the coxae dark brown, posterior pair a little 
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paler; trochanters testaceous; remainder of legs brownish black, 
femoral bases a little paler. Wings (Plate 1, fig 10) pale yel¬ 
low, sparsely patterned with brown, including spots at origin 
and fork of Rs, fork of Sc, free tip of Sc 2 , Ra, cord, fork of 
Mo t4 , and m-cu; veins yellow, brown in clouded areas Costal 
fringe short; macrotrichm on longitudinal veins beyond cord 
with exception of R 2h8 Venation: Sc, ending a short distance 
beyond fork of Rs, Sc 2 close to its tip; Rs angulated at origin; 
free tip of Sc- distinct, Ri beyond it a little longer than R 2 ; 

long, suhcqual to vein Sc,. -p Ri; R L > +3 longer than R u<a ; 
basal section of R 4t5 angulated at origin, m-cu about opposite 
three-fourths length of Rs; vein 2d A long, cell wide 

Abdomen, including hypopygium, black. Male hypopvgium 
(Plate 3, fig 38) with basistyle, 6, simple; interbases, i t appear¬ 
ing as blackened rods, tips narrowed into needlelike whitened 
points Outer dististyle, od, a simple straight rod, tip gradually 
narrowed to a slightly decurved point. Inner dististyle a little 
shorter, entirely pale, with coarse setse. Phallosome, p, appear¬ 
ing as two very slender divergent rods that bear an outer flange 
of almost hyaline membrane (the latter not shown in figure) 

Habitat —China (Szechwan). 

Holotype, male, Mount Owei, Flying Bridges, altitude 3,000 
feet, June 2, 1938 ( Tsen ) 

Onmarga (Orimarga) guttipenrm is very distinct from all 
described regional species of the genus by the unusually large 
size and spotted wings By my key to the Chinese species of 
Onmarga it runs to the almost equally large O (O.) latixsima 
Alexander, which is distinguished by the even vidor, unpat¬ 
terned wings and by the very different male hypopygium 

PEDtCIINl 

DICRANOTA (RHAPHIPOLABIS) ANGUSTISTYLA *p no*. PUU 1. As 111 Pint* I, 
As 39 

General coloration light gray; antenrue 15-segmented, seg¬ 
ments stout and well-delimited; legs black, femoral bases obscure 
yellow; wings subhyahne, stigma pale brown; Rs relatively 
short; male hypopygium with tergite deeply bilobed, mesal angle 
of lobes with long setae; interbase very large and complex in 
structure, at apex expanded into a multispinous head; both dis- 
tistyles slender 

Male . —Length, about 6.5 millimeters; wing, 6.5. 


9 Philip Journ Sci 64 (1034) 327 
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Rostrum and palpi black Antenna* black throughout, 15- 
segmented; flagellar segments stout and well-delimited, terminal 
segment reduced; flagellar segments with abundant white pub¬ 
escence. Head gray. 

Mesonotum light gray, prascutum apparently with darker 
stripes, but badly discolored in unique type. Halteres with stem 
pale, knob darkened. Legs with coxae dark; trochanters brown¬ 
ish testaceous; remainder of legs black, femoral bases obscure 
yellow. Wings (Plate 1, fig. 11) subhyahne, stigma pale brown; 
veins brown. Venation: Rs relatively short, arcuated; R 2+3+ 4 
longer than basal section of R B ; m-cu more than one-half its 
length beyond fork of M. 

Abdomen brownish black; hypopygmm black. Male hypopy- 
gium (Plate 3, fig. 89) with tergite, 9 1, deeply bilobed, lobes 
separated by a very deep U-shaped notch, opening of notch 
slightly narrower than base; lobes broad, outer mesal angle 
rounded and provided with abundant long sete. Interbase, 
very large and complex in structure, at apex expanded into a 
multispinous head, one spine much longer and larger than the 
others. Both dististyles very slender, the outer, od f dusky, 
weakly sinuous, clothed with conspicuous setse. Inner dististyle, 
id, a long narrow yellow blade, at base produced into a narrow 
lobe. 

Habitat .—China (Szechwan). 

Holotype, male, Mount Omei, Chu Lao Tong Temple, altitude 
6,500 feet, June 6, 1938 (Tsev). 

Dicranota ( Rhaphtdolabw ) angustistyla is very different from 
all other regional species of the subgenus having the tergite of 
the male h>popygium deeply lobed, as D (R ) btloba Alexander 
and D. (R ) prwcisa Alexander. The species is well distin¬ 
guished by the narrow elongate dististyles and especially by the 
complex spinous mterbases 

H EXATOM INI 

LIMNOFHILA (LIMNOPHILA) FENESTRELLA ip nor Plate 1. fl* 12; Plat* *, ft* 40 

General coloration dark brown; antennse with scape black, 
basal flagellar segments yellow; legs light yellow; wings pale 
yellow, variegated with five crossbands that consist of a dark¬ 
ened center surrounded by a narrower brown border that is 
separated from the center by a narrow line of the ground color; 
cell Mi long, m short to very short; male hj^popygium with tip 
of outer dististyle a simple acute point; gonapophyses appearing 
as flattened spatulate blades 
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Afcrte.—Length, about 6.5 millimeters; wing, 7. 

Rostrum and palpi black. Antennae with scape black, pedicel 
brown; basal flagellar segments subglobular to short-oval, yel¬ 
low; outer segments somewhat darker, passing into oval, with 
long conspicuous verticils Head dark grayish brown; anterior 
vertex broad. 

Mesonotum uniformly dark brown, without stripes or other 
markings Pleura black, sparsely pruinose. Halteres pale. 
Legs with coxae brownish black; trochanters obscure brownish 
yellow; remainder of legs light yellow; terminal tarsal segments 
broken. Wings (Plate 1, fig 12) pale yellow, with a hand¬ 
some, very conspicuous, crossbanded and ocellate brown pattern; 
five crossbands, fourth at cord, fifth apical; three basal bands 
before cord, first at arculus, third at level of origin of Rs; all 
bands consisting of a central mark with a narrower brown border, 
separated from the main dark area by ground areas that are 
a little wider than the outer dark borders, basal three bands 
contiguous or confluent in cell M; two outer bands nearly con¬ 
tiguous above fork of M W2 ; all bands with pale centers in cell C; 
a narrow but entire band of ground color before cord, separating 
third and fourth ocellate areas; veins yellow, darker where 
traversing brown bands. Venation: Sci ending about opposite 
fork of Rs, Sc 2 near its tip; R.> and Ri +2 subequal; R 2 < ..4 a little 
shorter than basal section of R 5 ; cell Mi shorter than its petiole; 
m short to very short; in left wing of type M 3 connecting Mi +a 
with M u * before fork of M s ; m-cu at near one-third length of 
cell 1st M 2 

Abdomen brownish black, bases of segments a little brighter 
than tips; hypopygium brownish yellow Male hypopygium 
(Plate 3, fig. 40) with basistyle, 5, simple; setae of mesal face 
long and erect. Outer dististyle slender, apex slightly decurved 
to a spinous point; before spine on lower face dilated into a 
weak flange. Inner dististyle, id, a short stout fleshy lobe. 
Gonapophyses, g , appearing as flattened spatulate blades, elon¬ 
gate heads with smooth margins. ^Edeagus strongly bent before 
tip, subtended beneath by pale membrane 

Habitat .—China (Szechwan). 

Holotype, male, Mount Omei, Plying Bridges Temple, altitude 
3,000 feet, June 1, 1938 (Tsen). 

Most closely related to Limnophila (Limnophila) aino Alex¬ 
ander, of northern Japan, and L. (L ) dicranophragmotdes 
Alexander, of the Riukiu Islands, differing especially in the 
venation and the nature of the wing pattern 
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LIMNOPIIILA (PH10NOLABI6) LJCTOR fcu nov Plate 1. Ag. 13. PUt* S, Off 41 

Very small (wing, male, under 5 millimeters) ; mesothorax 
polished black; basal flagellar segments obscure yellow; head 
dark gray; legs yellow, tips of femora, tibiae, and basitarsi dark¬ 
ened; wmgs yellow, diffusely but extensively patterned w.lh 
brown, R L ., a little longer than basal section of R t ; cell M 3 
lacking; male hypopygium with gonapophyses blackened, ap¬ 
pearing as stout rods, at apex expanded into subcircular heads, 
margin with about eleven retro^se teeth 

Male . —Length, about 4 5 millimeters, wing, 4.8. 

Rostrum and palpi black Antennae with scape and pedicel 
black; basal flagellar segments obscure >ellow, outer segments 
darker; flagellar segments oval, verticils slightly longei than 
segments Head dark gray 

Mesothorax polished black unvariegated, dorsal pleurites a 
trifle more priunose Halteres with stem obscure yellow, knob 
broken Legs with coxje blackened; trochanters obscuie yellow; 
femora yellow, tips rather narrowly (about distal eighth) but 
conspicuously blackened, the amount subequal on all legs, libise 
and basitarsi yellow, tips more narrowly blackened, remainder 
of tarsi brownish black Wings (Plate 1, fig 13) with the 
ground color yellow, dearer yellow in pi circular and costal 
fields, stigma brown; an extensive but very diffuse paler-brown 
pattern appears as broad crossbands at level of artulus, origin 
ot Rs and cord; apical cells slightly more inlumed than ground 
veins brown, yellow in luteous uieas. Venal ion: Sc A ending 
about opposite fork of Rs, Scj near its tip, R* long, subequal 
m length to its anterior branch, a little longer lhan ba^al 

section of R r t9 cell M t lacking; m-er, at neai one-third length of 
cell 1st Mo 

Abdomen including hypopygium, black Male hypopygium 
(Plate 3, fig. 41) with caudal border of tergite, VI, with a bioacl 
U-shaped notch, lobes glabrous and obtuse. Outer dististyle, od. 
With more than basal half dilated and with conspicuous setae, 
apex narrowed into a slender spinous blade Inner dististyle, 
id, with base slightly swollen and setifrious, apex prolonged 
into a long slender yellow blade that is subequal m length and 
size to the beak of the outer style but with the apex more obtuse. 
Gonapophyses, q, blackened, appearing as stout rods, at apex 
expanded into subcircular heads, margin with about eleven re- 
trorse teeth. ^Edeagus, a, only feebly dilated, apex decurved 

Habitat .—China (Szechwan) 
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Holotype, male, Mount Omei, Chu Lao Tong Temple, altitude 
6,500 feet, June 6, 1938 (T«en). 

Limnophila (Prionolabis) lictor is very different from the 
other known regional species of the subgenus having cell Mi 
of the wings lacking. The strongly darkened gonapophyses, 
with expanded macelike head, are quite different from that of 
all other species. 

LIMNOPHILA (PRIONOLABIS) POLIOCHROA *p. Ml. Plate 1, If. 14; Plate «. fl*. 41. 

General coloration dark gray, thorax without markings; hal- 
teres yellow; femora yellow, tips abruptly blackened, the amount 
subequal on all legs; wings brownish yellow, restrictedly pat¬ 
terned with brown; cell Mi lacking; m-cu at or before midlength 
of cell 1st M 2 ; abdomen black; male hypopygium with gonapo¬ 
physes appearing as long, slender, simple, gently curved, black 
rods, tips narrow and subacute, set with microscopic denticles. 

Male. —Length, about 6 millimeters; wing, 6 5. 

Female. —Length, about 6 to 6.6 millimeters; wing, 6.5 to 7. 

Rostrum black, sparsely pruinose; palpi black. Antenme of 
moderate length, black, flagellum a little paler, scape pruinose, 
flagellar segments oval. Head heavily light gray pruinose. 

Thorax uniformly dark gray, unpatterned Halteres yellow, 
base of stem a little more infuscated. Legs with coxae dark 
gray; trochanters black; femora yellow, tips rather narrowly 
and abruptly blackened, the amount subequal on all legs and 
including about the distal sixth or seventh; tibiae obscure yel¬ 
low, tips blackened; basitarsi brown, remaining tarsal segments 
passing into black. Wings (Plate 1, flg. 14) brownish yellow, 
prearcular region clearer yellow; a restricted darker-brown 
pattern, as follows: origin of Rs, stigma, cord, and axillary 
region; less evident darkenings at outer end of cell 1st M, and 
along vein Cu; veins pale brown, a little darker in clouded 
portions, more luteous in yellow areas. Venation: Sci ending 
about opposite or slightly before fork of Rs, Sc a a short dis¬ 
tance from its tip; R 2 . 8 ,4 shorter than basal section of R # ; R 2 and 
R ua subequal; cell Mi lacking; m-cu at or before midlength of 
lower face of cell 1st M s . 

Abdomen black, including hypopygium; valves of ovipositor 
horn yellow. Male hypopygium (Plate 4, fig. 42) with caudal 
margin of tergite, 9 1, with a broad U-shaped notch, lobes tri¬ 
angular in outline. Outer dististyle, od, moderately chitinized, 
basal portion weakly expanded, with long setae; apex flattened 

U)U—i 
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into a blade, terminating in a small decurved point. Inner dis- 
tistyle, id, with base dilated, provided with coarse sets, the long 
blackened beak simple, nearly straight, tip subacute. Gonapo- 
physes, g, appearing as long, slender, simple, gently curved, 
black rods, tips narrow and subacute, set with microscopic 
denticles. 

Habitat .—China (Szechwan). 

Holotype, male, Mount Omei, Hwa Nien Pin Temple, altitude 
6,500 feet, June 15, 1938 (Tecv). Allotopotype, female. Para- 
topotype, 1 female. 

Limnophila ( Prionolabw) pohochroa is very different from 
the other species of the subgenus in eastern Asia having the 
body coloration gray and cell Mi of the wings lacking. The 
most evident specific characters are to be found in the structure 
of the male hypopygium, especially the gonapophyses 

LIMNOPHILA (APELPHOMl'lA) 8IMPL1C1STTLA I*. He* FUtr 1. I*. It, FlmU 4 
fir 41 

General coloration medium brown, preescutum subnitidous, 
without distinct stripes; basal fi&gellar segments yellow; hal- 
teres pale; legs yellow, terminal tarsal segments infuscated; 
wings strongly tinged with brownish yellow; sparse macrotri- 
chia in outer ends of cells R» to M 4 , with exception of R 4 ; R a ,» 
and Ri + 2 subequal m length, R s very faintly indicated; cell Mi 
about twice its petiole; m-cu at near midlength of cell 1st M 2 ; 
male hypopygium with outer dististyle long and slender, black, 
apex bifid; inner dististyle simple; gonapophyses appearing as 
angular hooks. 

Male. —Length, about 5 millimeters, wing, 5 5; antenna, about 
1.5. 

Rostrum ochreous; palpi light brown. Antennte of moderate 
length; scape and pedicel brownish yellow, flagellum light yel¬ 
low, outer segments darker; flagellar segments with conspicuous 
verticils that exceed segments in length Head pale brown, 
pruinose. 

Pronotum yellowish brown. Mesonotum almost uniformly 
medium brown, prsescutum subnitidous, without distinct stripes. 
Pleura brown Halteres pale. Legs yellow, terminal tarsal 
segments infuscated. Wings (Plate 1, fig. 15) strongly tinged 
with brownish yellow; stigma scarcely darker; veins and macro- 
trichia brown. Sparse macrotrichia in outer ends of cells R s to 
M«, inclusive, with exception of cell R 4 (indicated in figure by 
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stippling). Venation. Sc moderately long, Scj ending a short 
distance before fork of Rs, Sc 2 a short distance from its tip; 
R 3 very pale to subobsolete; R 2 .g subequal to R 1>2 ; cells beyond 
cord relatively deep, especially cells R, and Mi; veins comprising 
anterior cord in transverse alignment; r-m arcuated; cell Mi 
nearly twice as long as its petiole; cell 1st M 3 rectangular, with 
m-cu at near midlength. 

Abdomen light brown; hypopygium yellow. Male hypopy- 
gium (Plate 4, fig. 43) with caudal margin of tergite transverse 
or feebly emarginate, without lobes. Outer dististyle, od, long 
and slender, blackened, outer portion strongly curved and nar¬ 
rowed, apex unequally bifid. Inner dististyle, id, shorter than 
outer, simple, lower face with abundant long setae. Interbases, 
i, appearing as short plates, tips obtusely rounded. Gonapo- 
physes appearing as strongly angulate hooks, the long points 
decussate across sedeagus 

Habitat .—China (Szechwan). 

Holotype male. Mount Omei, Hwa Nien Pin Temple, altitude 
6,600 feet, June 16, 1938 ( Teen ). 

I am referring this fly to the subgenus Adelphomyia Bergroth 
(Tricholimnophila Alexander) because of the structure of the 
antennce and presence of macrotrichia in the outer wing cells. 
It differs from the other known species of the subgenus in the 
structure of the male hypopygium, notably the simple inner 
dististyle 

KLEPHANTOMYIA IN 8 OUT A wp M' Plato 1. «r l« 

General coloration dull black; rostrum unusually long, sub- 
equal to either body or wing; fore femora extensively blackened, 
posterior femora with tips narrowly darkened; all tibiae and 
tarsi yellow; wings yellowish brown, unmarked except for a 
slightly darker brown stigma. 

Female. —Length, excluding rostrum, about 9 millimeters; 
wing, 9; rostrum, about 9. 

Rostrum brown, of unusual length, about equal in length to 
remainder of body or wing. Antennas with scape and pedicel 
black, flagellum brown; flagellar segments cylindrical, outer 
segments more elongate; basal segment of flagellum more than 
one and one-half times as long as second; first and third sub¬ 
equal; terminal segment nearly as long as penultimate. Head 
light gray; eyes large; vertex reduced to a narrow stripe that 
is a little less than diameter of scape. 
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Thorax uniformly black, with a gray pruinosity to produce 
a plumbeous appearance; dorsopleural membrane restrictedly 
obscure yellow. Halteres brownish yellow, base of stem some¬ 
what clearer yellow. Legs with coxse yellow, fore pair a little 
darkened; trochanters yellow; femora obscure yellow basally, 
passing into brownish black, the latter very broadly so on fore 
and middle legs, on posterior legs tips narrowly darkened; tibia? 
slightly infumed basally, soon passing into yellow; tarsi yellow; 
tibial spurs lacking; claws simple. Wings (Plate 1, fig. 16) 
strongly tinged with yellowish brown, prearcular field restrict¬ 
edly yellow; stigma long-oval, pale brown, only a little darker 
than ground; veins pale brown. Venation • Sci ending opposite 
fork of Rs, Sc-i a little longer, near its tip; Rs relatively short, 
less than cell 1st M 2 , angulated and short-spurred at origin; 
branches of Rs generally parallel to one another; m-cu shortly 
beyond midlength of cell 1st M 2 ; cell 2d A relatively narrow. 

Abdomen, including genital shield, black; valves of ovipositor 
horn-yellow, hypovalvse blackened at bases 

Habitat. —China (Szechwan). 

Holotype, female, Mount Omei, Chu Lao Tong Temple, altitude 
6,500 feet, June 6, 1938 (Teen). 

The nearest ally of the present fly is Elcphantomyia carbo 
Alexander, likewise from the mountains of western China, dif¬ 
fering especially in the polished black thorax, darkened tibiae, 
and conspicuously patterned wings 

ERIOPTERINl 

LIPSOTHRIX MIKABIL18 ap nov PUtr 1, flr. U; Plate 4. flic 44 

General coloration polished black; antenme (male) elongate; 
legs black, terminal tarsal segments somewhat paler; wings 
yellowish brown, conspicuously patterned with darker brown, 
including costal border and broad seams along cord, outer end 
of cell 1st M 2 , and vein Cu; R 2 .jj, 4 suberect, unusually short, less 
than basal section of R s , Rs long, subequal to vein R 4 ; male 
hypopygium with interbases unusually long and slender, at near 
midlength bent into a right angle, tip acute. 

Male. —Length, about 9 millimeters; wing, 9.5; antenna, about 
3 5 . 

Rostrum and palpi black. Antennte black throughout, elon¬ 
gate (male) as shown by measurements; flagellar segments sub- 
cylindrical, verticils shorter than segments; terminal segment 
about one-third penultimate. Head black, heavily pruinose, es¬ 
pecially on broad anterior vertex 
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Thorax polished black, notum glabrous. Halteres with stem 
pale, knob weakly darkened. Legs with coxae polished black; 
trochanters abruptly yellow; remainder of legs black, femoral 
bases very narrowly yellow, outer tarsal segments paling to 
brown; claws conspicuously toothed, including a larger spine 
before midlength and a smaller, more basal one Wings (Plate 
1, fig. 17) yellowish brown, conspicuously patterned with darker 
brown, including cells C and Sc, and scams on R 2 , R 1 . 2 , cord, 
and outer end of cell 1st M 2 , with a longitudinal seam along 
vein Cu; outer radial field more vaguely darkened; veins beyond 
cord, as well posterior wing margin, indistinctly clouded; 
posterior prearcular field clear yellow; veins brown, more yel* 
lowish in the more basal unclouded portions. Macrotrichia of 
veins relatively long and conspicuous on veins beyond cord, less 
numerous elsewhere, including a few on outer ends of Rs and 
2d A. Venation: Sc long, Sci ending beyond fork of Rj.s.i, Sc* 
at its tip; Rs long, subequal to R<; Rs.*^ unusually short and sub¬ 
erect, less than basal section of R r ,, cell Mj lacking; cell 1st M 2 
relatively large, subrectangular, with oblique m-cu at near one- 
fourth its length. 

Abdomen, including hypopygium, black Male hypopygium 
(Plate 4, fig. 41 ) of normal structure; inner dististyle, id, longer 
than outer, od, pointed at tip. Interbase, 1 , long and slendei, 
bent at right angle at near midlength, tip acute. 

Habitat. —China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 feet, June 7, 1938 ( Tsen) 

Lipsothnx mirabilis is entirely different from all species of 
the genus hitherto made known. It is most similar to L. pluto 
Alexander, of the higher mountains of Formosa, which has a 
similarly blackened thorax and elongate antennse in the male 
sex. The present fly differs conspicuously in the patterned 
wings and in the venation, as the unusually short R-. 3 . 4 . In its 
general appearance the fly suggests species of Lvnvnophila be¬ 
longing to the subgenus Prionolabis Osten Sacken. It 13 the 
first species of Lipsothnx to be reported from China. 

GONOMYIA (IDIOCERA) MULT1ARMATA •■> nw rut* 1. 6*. 18, Plat* 1. St 48 

General coloration gray, prescutum with two intermediate 
brown stripes; legs obscure yellow; wings brownish yellow, 
restrictedly patterned with darker brown, including stigma, 
wing tip and restricted seams at origin of Rs, cord and m-cu; 
Sc short, Sci ending about opposite one-fifth length of Rs; male 
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hypopygium with all three dististyles bearing conspicuous 
branches; sedeagus elongate, simple. 

Male. —Length, about 5 millimeters; wing, 5. 

Rostrum and palpi black. Antennae with basal segments 
yellow; flagellar segments beyond first black; basal flagellar 
segments subcylindrical, outer segments more fusiform, with 
truncated ends. Head gray. 

Pronotum light gray. Mesonotal prsescutum gray, humeral 
and lateral portions pale yellow; two intermediate brown Btripes 
that are more expanded behind, interspace more obscured; 
pseudosutural foveae pale; scutum with lobes grayish brown; 
scutellum dark brown, sparsely pruinose, caudal margin obscure 
yellow; mediotergite dark gray. Pleura dark gray, with a 
conspicuous, pale, longitudinal stripe involving dorsal sterno- 
pleurite, continued caudad and becoming more expanded behind, 
reaching base of abdomen; dorsopleural membrane pale Hal- 
teres with stem yellow, knob weakly darkened. Legs with coxse 
and trochanters yellow; remainder of legs brownish yellow to 
obscure yellow, outer tarsal segments darker. Wings (Plate 1, 
fig. 18) tinged with brownish yellow, restrictedly patterned with 
darker brown, including stigma; conspicuous wing tip in outer 
ends of cells Rj and R<; small seams at origin of Its, cord, and 
m-cu; veins yellow, dark brown in clouded areas. Venation: 
Sc relatively short, Sci ending about opposite one-lifth length 
of Rs, Sc a opposite origin of latter; R 8 moderately oblique, dis¬ 
tance on margin between Ri + 2 and R s about one-third length 
of latter; m-cu a little more than its own length before fork of M 

Abdomen, including hypopygium, dark brown Male hypo¬ 
pygium (Plate 4, flg. 45) with apical lobe of basistyle, b, elongate. 
Outer dististyle, od, a slender rod terminating in an acute point, 
on outer margin at near one-third length bearing a long strong 
spine; shortly before apex with a much smaller appressed spine. 
Intermediate dististyle, md, elongate, bifid, longest arm a flat¬ 
tened, twisted ribbon, longer than other elements of styli; at 
near midlength the style bears a small curved lateral arm. 
Inner dististyle, id, deeply bifid, outer arm a longer, gently 
curved spine; inner arm a straight spinous rod, tip acute, near 
apex with a few sets. ASdeagus, a, elongate, simple, slender. 

Habitat .—China (Szechwan). 

Holotype, male, Mount Omei, Flying Bridges Temple, altitude 
8,000 feet, June 1, 1988 (Teen). 
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Gonomyia ( Idiocera) midtiarmata is entirely different from 
other, now numerous, species of the submenus in eastern Asia. 
It is well distinguished by the patterned wings and the unusual 
armature of the male hypopygium, especially the strongly bifid 
inner dististyle. 

ERIOPTERA (TELENEURA) PERLUGUBRIS ip nor P|»U 1. Sir 19 

General coloration black, including palpi, antein.it. and hal- 
teres; wings strongly blackened; Rs relatively long, about twice 
length of Rg,^; abdomen black; ovipositor with strong!v up- 
curved cerci horn-yellow. 

Female —Length, about 5 millimeters; wing, 5.8. 

Rostrum and palpi black. Antennae black, outer flagellar seg¬ 
ments paling to dark brown; flagellar segments passing through 
oval to elongate. Head black. 

Thorax uniformly black. Halteres black, base of stem re- 
strictedly obscure yellow. Legs with coxa; blackened, tro¬ 
chanters testaceous yellow; remainder of legs obscure yellowish 
brown, with a vestiture of still darker sette and linear scales; 
tarsi dark Wings (Plate 1, fig. 19) relatively long and nar¬ 
row, strongly blackened; veins and tnchia still darker Vena¬ 
tion: Rs relatively long, about twice R 2 » s , 4 » cells beyond cord 
long and narrow, as in subgenus. 

Abdomen black; ovipositor with strongly upeurved cerci horn- 
yellow. 

Habitat. —China {Szechwan). 

Holotype, female, Mount Omei, Chu Lao Tong Temple, altitude 
6,500 feet, June 6, 1938 ( Tscn ). 

Erioptera ( Teleneura) perlugubris iB entirely distinct from 
the other described Chinese species, differing especially in the 
black coloration of the body and the darkened tarsi. It is most 
similar to the subgenotype, E. ( T .) fusca de Meijcre, of the 
Austramalayan islands, which differs in the much smaller size 
and the different venation, Rs being subequal in length to R 2 ,* +4 

ERIOPTERA (BMPEDA) BKACIO CI.ADA up no* P!«t« 1. fl* 30. Pint* 4 ftg 40 

General coloration light gray; antennse black; halteres uni¬ 
formly pale yellow; femora and tibiae brownish yellow, tips a 
little darkened; no scales on legs; wings very pale yellow, espe¬ 
cially basal and costa] portions; veins yellow, brown in darker 
outer portions; stigma pale brownish yellow; Rs relatively short, 
Bubequal to R 4 ; abdomen, including hypopygium, black; male 
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hypopygium with stem of outer dististyle unusually short, outer 
arm shorter than inner, appearing as a curved spine, tip acute; 
inner arm expanded at apex; inner dististyle pale, at apex dilated 
into a high glabrous crest, 

Male. —Length, about 4.2 to 4.5 millimeters; wing, 4.6 to 5. 

Rostrum and palpi black. Antennae black throughout; flagel¬ 
lar segments oval. Head dark gray. 

Thorax light gray, praescutum without stripes. Pleura gray, 
dorsopleural region only restrictedly brightened. Halteres uni¬ 
formly pale yellow. Legs with coxae reddish brown; trochan¬ 
ters obscure yellow; femora and tibiae brownish yellow, tips a 
little darkened; tarsi dark brown to brownish black; legs with¬ 
out scales. Wings (Plate 1, fig. 20) very pale yellow, pre- 
arcular and costal fields paler and clearer yellow; cells beyond 
cord and anal field a little more darkened, best evidenced by 
darker veins, those in basal portions clear light yellow, includ¬ 
ing most of Rs; stigma pale brownish yellow. Venation: Sc 
of moderate length, Sc t ending opposite or just beyond mid¬ 
length of Rs, SCi somewhat variable m position, in cases at near 
middistance between origin of Rs and tip of Sci, in other speci¬ 
mens lying more distad; Rs relatively short, subequal to vein 
R 4 ; R a oblique, m-cu close to fork of M. 

Abdomen, including hypopygium, black. Male hypopygium 
(Plate 4, fig. 46) with stem of outer dististyle, od, unusually 
short; outer arm shorter than inner, appearing as a curved 
spine, tip acute, inner or concave edge with a low flange; inner 
arm expanded at apex. Inner dististyle, id, pale, at apex dilated 
into a high glabrous crest. 

Habitat. —China (Szechwan). 

Holotype, male, Mount Omei, summit, altitude 10,800 to 11,000 
feet, June 16, 1938 ( Teen ). Paratopotype. several males. May 
26 to June 16, 1938 ( Tsen ). 

Erioptera ( Empeda ) brachyclada is most similar to E. (E.) 
sulfureoclavata Alexander, differing especially in the blackened 
hypopygium with the details of structure distinct. E. (E.) 
nigrostylata Alexander has numerous flattened scales on the 
legs, and the structure of the male hypopygium quite distinct. 

E810FTERA (EMPEDA) FUSCOCINCTA •». nor Pl.t* J, t| !1» PUU 4, If 4T. 

Large (wing, male, over 5 millimeters); general coloration 
clear gray; legs brownish black, without scales; wings tinged 
with yellow, with a broad brown seam along cord; Sc relatively 
long, Sci ending beyond four-fifths length of long Rs; R» Ion- 
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gitudinal in position; male hypopygium with outer dististyle 
darkened, deeply bifid, both arms obtuse at tips; gonapophyses 
appearing as broad pale plates. 

Male. —Length, about 5 millimeters; wing, 5.4. 

Rostrum and palpi black. Antennae with scape black, suc- 
cceding segments dark brown; basal flagellar segments long- 
oval, outer segments more elongate and attenuate Head gray. 

Mesonotal praescutum gray, praescutum with poorly indicated 
pale-brown stripes; scutal lobes weakly daikened Pleura clear 
gray. Halteres light orange yellow. Legs brownish black, 
coxa? pruinose; legs without scales. Wings (Plate 1, fig. 21) 
tinged with yellow, basal portions even brighter; stigma and a 
broad confluent seam on cord brown; extreme wmg tip infunied; 
veins pale brown, more yellowish in basal portions Venation • 
Sc relatively long, Scj ending beyond four-fifths length of long 
Rs, Sc 2 a short distance from its tip, R-.j., a trifle longer than 
R a ; R s longitudinal in position; m-cu at or immediately before 
fork of M. 

Abdomen, including hypopygium, black, pruinose. Male hy¬ 
popygium (Plate 4, fig. 47) with basistyle terminating in two 
lobes, stouter lobe with long seta? that equal or exceed the dis¬ 
tistyle in length; second lobe smaller, with abundant dense 
setulae and a very few long terminal setae Outer dististyle, od, 
darkened, deeply bifid, stem subequal in length to longest arm; 
one arm a little longer than the other, tips of both broadly 
obtuse. Inner dististyle, id, a simple blade, gradually narrowed 
to subacute tip, surface with several microscopic punctures. 
Gonapophyses, g, appearing as unusually broad and flattened 
pale plates. 

Habitat —China (Szechwan). 

Holotype, male. Mount Omei, Flying Bridges Temple, altitude 
3,000 feet, June 1, 1938 ( Tsen ). 

Erioptera ( Empeda ) fuscocmcta is readily told from all other 
regional species of the subgenus by the conspicuously banded 
wings. 

ORMOBIA (ORMOBIA) BUBDUCALIS «p. hot Plato 1. Be. 12. 

Allied to duccUis; large (wing, female, over 6.5 millimeters); 
general coloration black, including antennae and legs; halteres 
orange yellow; wings brownish yellow, base clearer yellow; a 
restricted brown pattern, including stigma, a broad seam entire 
length of vein Cu, cord and base of vein M*; cell M* open bv 
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atrophy of m; ovipositor with cerci short, strongly upcurved, 
black at base, tips horn-yellow. 

Female. —Length, about 6 to 6.5 millimeters; wing, 7 to 7.8. 

Rostrum and palpi black. Antennae black throughout; flagel¬ 
lar segments oval. Head gray; anterior vertex broad. 

Thorax black throughout. Halteres orange yellow. Legs 
black, extreme bases of femora more brightened. Wmgs (Plate 
1, fig. 22) brownish yellow, base clearer yellow; stigma more 
mfuscated; a broad dusky seam entire length of veins Cu and 
Cui; more restricted dark clouds on cord and along vein M»; 
veins pale brown, more yellowish in brightened basal portions. 
Macrotnchia of wmg cells abundant, in all cells beyond arculus 
with exception of base of Sc (shown in figure by stippling). 
Venation: Sc 2 far from tip of Sci, about opposite one-fifth length 
of long straight Rs; R s subequal to R a . s ; cell M s open by atrophy 
of m; cell M s moderately deep, its petiole and m-cu subequal; 
m-cu at fork of M; vein 2d A nearly sti aight. 

Abdomen black, including genital shield and bases of short, 
strongly upcurved cerci, tips of the latter horn-yellow 

Habitat .—China (Szechwan). 

Holotype, female. Mount Omei, White Cloud Temple, altitude 
0,000 feet, May 25, 1038 (Tsen ). Paratype, female. Mount 
Omei, Chu Lao Tong Temple, altitude 6,500 feet, August 5, 1935 
(Graham) ; U. S. Nat, Mus. 

The nearest described ally is Qrmosia (Oj /nova) ducalif 
Alexander, of northern Korea, which has the same general size, 
coloration, and venation, differing especially in the uniformly 
darkened wings, with slight differences id venation, especially 
in the shorter veins, R JM „ and Ma.,. 

OHM OS IA (ORMOH1A) 1NVEQU ISI'IN A m> »ov Plat* 1, ■(. >2, Plata 4. It 48 

Belongs to the similis group; general coloration dark brown; 
antennae (male) elongate, exceeding one-half length of body; 
flagellar segments fusiform, with conspicuous, erect, dark- 
colored setae; wings with a brownish tinge, stigma darker; vein 
2d A sinuous; male hypopygium with gonapophyses appearing 
as long, slender, curved spines, on outer margin beyond base 
bearing a long, slender, nearly straight spine. 

Male. —Length, about 4 millimeters; wing, 4.7; antenna, about 

2.5. 

Rostrum dark brown; palpi black. Antennae black through¬ 
out, elongate, if bent backward extending to beyond base of 
abdomen; flagellar segments fusiform, with conspicuous, erect, 
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dark-colored seise that are subequal to length of segments. 
Head dark brown. 

Thorax dark brown, pleura sparsely pruinose. Halteres 
dusky, with golden-yellow setae. Legs with cox® dark brown; 
trochanters testaceous; remainder of legs dark brown. Wings 
(Plate 1, fig. 28) with a brown tinge, stigma darker brown; 
veins pale brown. Macrotnchia of cells abundant (indicated 
in figure by stippling). Venation: Sc t ending opposite or just 
beyond R-; Rs relatively short, subequal to R 3 , R a at fork of 
Rs,*^; cell M 2 open by atrophy of basal section of M,; m-cu at 
fork of M; vein 2d A sinuous. 

Abdomen, including hypopygium, dark brown. Male hypo- 
pygium (Plate 4, fig. 48) with both dististyles dusky; outer 
style, od, unusually small, oval in outline; inner style, id, pro¬ 
longed into a slender apical point. Gonapophysis, g, appearing 
as long, slender, curved spines, blackened tips acute, on outer 
margin beyond base a long, slender, nearly straight, acute spine, 
entirely pale and about one-half as long as major axial apophysis. 

Habitat. —China (Szechwan) 

Holotype, male, Mount Omei, Chu Lao Tong Temple, altitude 
6,500 feet, June 6, 1938 ( Tsen ). 

Ormosm (Otmosui) imequispina is closest to O. (O.) tenui- 
spinosa Alexander, which has somewhat similar antennae m the 
male but the flagellar set® pale and inconspicuous though long. 
The male hypopygium, especially the gonapophyses, is quite 
different m the two flies. 

ORMOS1A (ORMOS1A1 DECORAT A »p no* Flat* 1. Sr. *4) PliU 4, If. 4». 

Belongs to the similis group; general coloration of thorax 
uniformly dark gray; antenna; (male) moderately long, if bent 
backwards extending to beyond wing root; femora brownish 
yellow basally, at near midlength passing into dark brown; 
wings yellow, heavily patterned with darker, including major 
areas at origin of Rs and on cord; cell M 2 open by atrophy of 
basal section of M 3 ; vein 2d A weakly sinuous on distal third; 
male hypopygium with outer gonapophysis a strongly bent rod, 
long apical portion gradually narrowed into a needlelike spine; 
inner gonapophysis shorter, very strongly curved, tip blackened 
and acute. 

Male. —Length, about 4 millimeters; wing, 4.5; antenna, about 

1 . 1 . 

Rostrum black, sparsely pruinose; palpi black. Antennas 
moderately long, if bent backward extending to beyond wing 
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root, black throughout; flagellar segments long-oval, longest 
verticils much exceeding segments and unilaterally distributed; 
in addition to verticils, segments with a conspicuous white 
pubescence. Head dark gray. 

Mesonotum uniformly dark gray, with yellow set®, tuber- 
culate pits black. Pleura black, gray pruinose. Halteres pale 
yellow. Legs with coxse plumbeous; trochanters yellow; femora 
brownish yellow basally, at near midlength passing into dark 
brown; tibiae and tarsi dark brown. Wings (Plate 1, fig. 24) 
with ground color yellow, heavily patterned with darker, includ¬ 
ing a major area at fork of Sc and origin of Rs, extending 
caudad virtually to vein M; stigma and a broad confluent ream 
on cord; smaller dark marginal clouds at ends of longitudinal 
veins, largest at 2d A; base of cell Cu and fork of M less dis¬ 
tinctly clouded; veins yellow, infuscated in clouded portions 
Numerous conspicuous macrotrichia in cells of wing (indicated 
m figure by stippling). Venation: Sc, ending a short distance 
beyond R z , Sc 2 about opposite one-third to one-fourth length of 
Rs; R 2 subequal to R 2 .«; cell M 2 open by atrophy of basal section 
of M s ; vein 2d A weakly sinuous on distal third. 

Abdomen, including hypopygium, brownish black. Male hypo- 
pygium (Plate 4, fig. 49) with outer dististyle, od, relatively 
small and slender, the surface with rows of appressed spines, 
as in group. Inner dististyle, id, with apical beak moderately 
elongate. Outer gonapophysis, og, appearing as strongly bent 
rods, long apical portion very gradually narrowed into a needle- 
like spine. Inner gonapophysis, ig, shorter, very strongly curv¬ 
ed, tip blackened and acute. 

Habitat. —China (Szechwan). 

Holotype, male. Mount Omei, White Cloud Temple, altitude 
9,000 feet, June C, 1938 (Tsen) . Paratopotype, male, Hwa Nien 
Pm Temple, altitude 6,500 feet, June 15, 1938 (Tsen). 

Ormosia (Onnosm) decorata is readily told by the conspicu¬ 
ously patterned wings, darkened legs, and, cspeciallv, the struc¬ 
ture of the male hypopygium, notably of the gonapophyses It 
superficially resembles O (O.) auricosta Alexander and O. (O.) 
beatifica Alexander, but is entirely distinct. 

MOLOPHILU8 (UOLOPHILU8) TSfc.Nl ,p rot Pl.t. 4. 0* S# 

Belongs to the graciMs group and subgroup; general coloration 
of thorax black, prsescutum dark reddish brown; halteres pale 
yellow; legs brownish black; wings with a yellowish-brown 
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tinge; male hypopygium with the dorsal lobe of basistyle divided 
into two points, one a nearly straight blackened spine, the other 
a broader flattened blade; ventral lobe of basistyle unusually 
small and slender; outer dististyle a glabrous curved hook from 
a dilated base; inner dististyle smaller, a simple sigmoid rod; 
phallosomic plate obtuse at apex, surface glabrous 
Male. —Length, about 4 millimeters; wing, about 4.6 
Rostrum and palpi black Antenna 1 black throughout Head 
dark gray. 

Mesonotal praescutum dark reddish brown, contrasting with 
the black scutum, ecutellum, porfnotum, and pleura. Halteres 
pale yellow. Legs with coxai and trochanters black; remainder 
of legs brownish black. Wings with a yellowish brown tinge; 
veins darker brown; trichia, including costal fringe, brownish 
black. Venation: R- lying shortly distad of level of r-m; petiole 
of cell M„ more than three times m-cu; vein 2d A long, sinuous, 
ending about opposite midlength of petiole of cell M ?1 . 

Abdomen black, hypopygium, especially dististyles, a little 
brightened Male hypopygium (Plate 4, fig. 60) with dorsal 
lobe of basistyle, db, terminating in two conspicuous points, 
one a nearly straight blackened spine, the other a little shorter 
and broader, appearing as a dusky flattened' blade, apex obtuse; 
mesal lobe low and broad; ventral lobe, rf>, unusually small and 
slender, with coarse retrorse setfe. Outer dististyle, od, a 
strongly curved, simple hook from a dilated base, distal half 
narrowed into a long spine, surface of style glabrous Inner 
dististyle, id, a little shorter, appearing as a simple sigmoid rod, 
apical third a long straight spine, at point of flexure and on 
base of apical point with about fifteen setigerous punctures. 
Phallosomic plate, p, obtuse at apex, surface glabrous. 

Habitat. —China (Szechwan). 

Holotype, male, Mount Omei, Chu Lao Tong Temple, altitude 
6,600 feet, June 6, 1938 ( Teem ) 

Molophilus ( Molophilus ) tseni is named m honor of the col¬ 
lector of this important series of Tipuliche from Mount Omei, 
Mr. Tsen Bao-chi. It is readily told from allied generally simi¬ 
lar black species by the brightened praescutum and by the struc¬ 
ture of the male hypopygium, notably the bifid dorsal lobe of 
the basistyle, the unusually small and slender ventral lobe, and 
the conformation of the dististyles. 




ILLUSTRATIONS 
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Plate l 

Fig. 1, Txpula (Nippotipulu) brevxfuta sp nov ; venation 
2. Txpula ( Veettplex ) erecttloba ap. nov ; venation. 

8. Ttpula (Vestxplex) factxoea ap. nov ; venation 
4. Ttpula ( Oreomyza ) ttemoteioea ap nov ; venation 
6. Txpula (Oreomyza) wexsurata ap. nov.; venation. 

6. Ltogma etmplxcxcomxe ap. nov ; venation 
7 Ltmonxa (Dxci'anomyta) ampUficata ap nov , venation 

8. Lxmonta (Gtranomyta) obeexetyla ap. nov ; venation. 

9. Heltue { Hchue) franchxantis ap. nov , venation 

10 Orrmarffa (Onwtarpa) guttxpcnnxe ap nu\.; venation 

11 Dicranota (Rhaphidotubxv) anguetxetyla sp nov , venation 

12 Ltmnophila ( Lvmnophtla ) fcnestrella sp nov , venation 

13 Ltmnophila ( P'nonolabte) hetor ap. nov , venation. 

14 Lvmnopkila (Pi wnolabte) pohochroa sp nov , venation. 

16 Ltmnophila < Adclphomyia) eimphmetyla sp nov ; venation. 

16 Elephantomyia meohta sp nov , venation 

17 Ltpeothrxx mirabthe ap nov , venation 

18 Gonomyia ( Idioccra ) multxarmata sp nov , venation 

19 Enoptcra ( Telenvuia ) perlugubt is sp nov , venation. 

20 Erioptcra ( Empcda ) brachyclada sp nov , venation 

21 Erxoptera (Empcda) fuscocxncta Bp nov , venation 

22 Ormosta (Otmoeut) ttubdncahs sp nov t venation. 

23 Ormoexa (Oimoeia) xntequtepina sp nov ; venation 

24 Ormoexa ( Ormoexa ) decorata sp. nov , venation 

Plate 2 

Fig 26. Ttpula (Veettplex) erecttloba sp nov., male hypopygium, lateraL 
26. Txpula (Veettplex ) erecttloba ap nov , male hypopygium, ninth ter¬ 
mite 

27 Ttpula ( Veettplex ) factioea sp nov ; male hypopygium, ninth ter- 

gite 

28 Ttpula (Veettplex) factxoea sp, nov , male hypopygmm, styh 

29. Ttpula ( Oreomyza ) etemoeetosa sp. nov.; male hypopygium, lateral. 
30 Ttpula ( Oreomyza ) etemoeetoea sp. nov , male hypopygium, de¬ 
tails. 

81. Txpula (Oreomyza) xncieurata sp. nov.; male hypopygium, lateraL 
32 Txpula (Oreomyza) incieurata sp nov ; male hypopygium, ninth terv 
gite. 
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Fig. Z&.IAogma Bmplitxcomig sp. dot.; antenna, male. 

84. Liogvui ttonpticicornU ip. nov.; male hypopygium. 

86. Limonia ( Oicranomyta ) amplificata ap. nov,; male hypopygium. 

36. Ltmoma (Geranomyia) ohmatyfa ap. nov ; male hypopygium. 

37. H§Hum (Htlius) frunckianus ap. nov.; male hypopygium. 

38. Orimarga (Ormargc) gvttipenni* ap. nov.; male hypopygium. 

89. Dioranota ( Rkaphidolabt *) o ngnetutyla ap. nov.; male hypopygium. 
40. LimnopkUa (LimnophUa) fenettrelin ap. nov.; male hypopygium. 
Al, Limnophila (Prionolabi t) licior ap. nov.; male hypopygium 

Plato 4 

Fig. 42. Limnophila (PrionclabU) polioehroa ap nov.; male hypopygium 

43. lAmnvphda (Adelphomyia i) timpliciityla ap. nov.; male hypopygium. 

44. btpnotkrix mirabUie ap. nov.; male hypopygium. 

45. Gonomyia (Idiomu) multtarmatu ap. nov ; male hypopygium. 

46. Erioptera (Empeda) braohyclada ap. nov ; male hypopygium. 

47. firiopteru (Emptda) fuococinda ap. nov.; male hypopygium. 

48 Ormooia (Ormotia) inmquispina ap. nov.; male hypopygium. 

49. Onnoafa (Ormotia) decorata ap. nov.; male hypopygium. 

50. MohophduM (Molopkilut) teeni ap nov ; male hypopygium. 
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CERATOPOGONID^ AND CHIRONOMID^E FROM THE 
MICRONESIAN ISLANDS 1 

WITH BIOLOGICAL NOTES BY TEISO ESAKI ~ 

By Masaaki Tokunaga 

Of th* Entomological Laboratory , Kyoto Imperial Uniwerwity t Japan 

THREE fLATES 

This report is based on a considerable collection made by 
Prof. Teiso Esaki in the Marianna, Caroline, and Marshall 
Islands during: 1987 and 1938 

The collection consists of 12 species of Ceratopogonidse (He- 
lefdce) and 9 species of Chironomidse (Tendipedidae) In 1936 
1 reported Culic aides pehliouensis as a biting midge from Palau 
Island, and at this time I intend to describe another blood¬ 
sucking midge, C. esnlcii, which also severely attacks men at 
Ponape Island, as the second species ol troublesome biting 
nudges from the Micronesia Islands Two other species of the 
same genus are described and named here, C kiisaiensis and 
C+ ardentisstmus, respectively, but the blood-sucking habits of 
these species are not ascertained as yet Three species of ecto- 
paraaitic midges, Pterobosca adhesiprs, P esakii , and Lasiohelea 
pectinunguts, are also dealt with in this paper. The species 
of Pterobosca were found clinging to the wings of dragon flies 
and sucking blood, piercing the veins of the wings. The third 
species was found sucking blood from a sphingid moth. Two 
other interesting midges are Tanytarsus halophiU a? and T. esakii , 
the former reported as a marine species in 1926 from the Samoa 
Islands by Dr. F. W. Edwards The latter species, newly 
named, is very closely allied to other known marine species, 
such as 3". halophihe, T inaritimits, T . pontopkilus, and T. mag- 
nihamatus, in the reduction of the plumose hairs of the male 
antennas, in the very small value of the antennal ratio of the 

1 Contribution from the Entomological Laboratory, Kyoto Imperial Uni¬ 
versity, No 81. 

* Reporta of Prof T Enaki’n Micronesia Expedition* 19S6 1938, No 21 
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male, and in the prolongation of the female cerci. These close 
morphological relations seem to suggest that the midge is 
marine in habitat 

The specimens of these Micronesian species are all alcoholic 
and deposited m the Entomological Laboratory, Kyusyu Impe¬ 
rial University. The morphological terminology used in the text 
is based on that of a number of my recent papers. 

I am most grateful to Prof. Teiso Esaki, director of the En¬ 
tomological Laboratory, Kyusyu Imperial Umveisity, for the 
opportunity of examining this interesting collection, and I take 
pleasure in thanking him not only for this privilege but also 
for many invaluable biological notes kindly furnished by him¬ 
self in the text. I am also greatly indebted to Prof. Chukichi 
Harukawa, director of the Entomological Laboratory, Kyoto 
Imperial University, for his cordial help in the preparation of 
this report 

CERATOPOGONID/E 
FORCIPOMYIA ESAKI AN A >p nov 

A beautiful species of moderate size, with yellow and dark 
markings. 

Female. —Body 2 5 to 2 7 millimeters long; legs with many 
scales; wings darkly fumose, each with a black spot enveloping 
second radial cell and a large elongated white spot along costal 
margin beyond radial cells. Head and mouth parts dark brown. 
Antennae brown, each with a double-headed stylet; basal seg¬ 
ments longer than wide; antennal ratio about 14; proport’onal 
lengths of distal eight segments 19 : 19 :19 : 40 : 42 : 40 : 40 : 
49, Thorax almost entirely dark brown, dull, hairs yellow; me- 
soscutum somewhat paler along pseudosutural foveae and on 
caudoscutal area. Legs yellow, with scales, each with a dark- 
brown ring before and beyond knee joint; trochanters dark 
brown; femora pale yellow; tarsal segments entirely yellowish 
brown; middle and hind coxae each with a dark-brown median 
ring; claws simple; tarsal ratio of hind leg about 0.47. Pro¬ 
portional lengths of segments of legs 34 ’35 : 11 :15 :8 : 6 : 5 
m foreleg, 41 :47 : 9 :20 : 9 : 6 : 6 in middle leg, and 45 :46 : 
10 : 21.5 :10 : 8 : 5 5 in hind leg. Wings (Plate 1, fig 2) dark, 
each with a black spot covering second radial cell, a white 
large spot beyond end of costa, a faint paler spot covering r-m; 
intercalary fork m cell R n obscure. Venation: costa ending at 
middle of wing, first radial cell slitlike, second radial cell short 
and barely longer than first, bases of M, and M, atrophied. 
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fMCu under second radial cell. Halteres white. Abdomen 
with terga dark brown, pleural Bides yellowish white and clothed 
with dark hairs, sternal side yellowish white and with a pair 
of lateral brown stripes throughout segments, cerci white. 

Male .—Body about S millimeters long. Antennas (Plate 1, 
flg. 12) with plumose hairs black; antennal ratio about 1.15; 
proportional lengths of distal six segments 23 :21 90 : 58 : 
45 : 54 Legs with trochanters all yellow, middle coxa brown, 
other coxae yellow; claws slender, long, strongly arcuated, sim¬ 
ple ; proportional lengths of segments of hind leg 40 . 40 : 8 : 22 * 
11 : 7 5 : 6; tarsal ratio of hind leg about 0.36. Wings (Plate 
1, fig. 1) paler and narrower than in male, with anal area 
paler than other parts. Abdominal terga from first to fifth 
each subdivided into a pair of hemitergal plates. Hypopygium 
(Plate 1, fig 15) black, without anal points, gonapophyses fused 
on basal half, bicuspidated and sharply pointed distally; styles 
almost as long as coxites, straight, pubescent on basal two- 
thirds, each with two blunt small teeth before distal end 

Locality —Caroline Islands. 

Holotype .—Male; Toloas-Enn, Truk Island; November 14, 
1937. 

Allotype .—Female, Malem, Kusaie Island; December 14, 1937 

Paratype —Female, Malem, Kusaie Island; December 14, 1937 

This species is closely allied to F alboelavata Kieffer, F, hir - 
tipes de Meijere, and F. bmnnulata Ingram et Maefie The first 
allied species, however, differs m the absence of scales on the 
legs and of white spots on the wings, the second species also 
differs m the absence of scales on the legs, and the third species 
is provided with a larger tarsal ratio of the hind leg, which is 
about 0 7. 

LASIOHELFA PECTINWNGTJ18 d« Mrijere 

This ectoparasitic midge was first reported from Sumatra 
by Dr. J C. H. de Meijere in 1923 The females were sucking 
blood from wings of Miltochnsta cruciata Walker (arctiid) and 
Svmplicia margmata Moore (noctuid) The specimens examined 
at this time were found on a sphingid moth collected at Kusaie 
The male is unknown. 

Female .—Body 1.2 to 1.5 millimeters long, wings about 1.1 
Head including mouth parts brown, with eyes bare, broadly 
contiguous above. Maxillary palpi (Plate 1, fig. 16) 5-seg- 
mented (5 : 15 :28 :14 :13); third segment very large, with 
sensiltee scattered on distal half of mesa] side Antennae (Plate 
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1, fig. 7) with antennal ratio about 1.3; ultimate segment with 
a stylet pubescent; proportional lengths of distal eight segments 
11 :11 : 11.6 :17.5 :19 :20 : 20.5 :85. Thorax brown, slightly 
shining, with hairs yellow; mesoscutum with two pairs of 
yellowish-brown spots on anterior margin and with four brown 
subconfluent vittse; caudoscutal area pale brown; scutellum 
yellowish brown; postscutellum dark brown; thoracic pleural 
and sternal sclerites yellowish brown; membranous areas yellow 
Legs yellowish brown, with scales on tibue and tarsi; fourth 
tarsal segments squarely thickened; tarsal ratio of hind leg 
about 2.78; claws (Plate 1, fig. 13) slender, strongly angulated, 
with asymmetrical basal teeth; empodium large. Proportional 
lengths of segments 19:19: 10: 3.6: 3: 2.7: 2.9 in foreleg, 23: 
23:9.6:3.8:3.4:2.5:2.5 in middle leg, and 24:23:12.5:4.5 
4:2 5:3.2 in hind leg. Wings (Plate 1, fig. 5) without 
colored markings, thickly hairy all over surface, with inter¬ 
calary fork of cell R s distinct. Venation: Costa extending 
beyond middle of wing and slightly produced beyond end of Rs, 
first radial cell obliterated, second radial cell narrow and long, 
basal part of M- atrophied, fMCu slightly beyond base of second 
radial cell. Abdomen with tergal side pale brown, sternal plates 
yellowish brown, membranous areas yellow; cerci (Plate 1, fig. 

21) discoidal, yellowish pale brown; spermathecse (Plate 1, fig. 

22) two, unequal, brown, short-oval. 

Specimens .— Females; Lelo, Kusaie Island, Caroline Islands; 
November 30, 1937 

LASIOHKUEA CAROL1NENSIS tp dot 

A small yellowish-white species with wings unadorned. 

Female .—Body 1 to 1.2 millimeters long, yellowish in ground 
color. Head including antennse and mouth parts brownish 
yellow. Thorax yellow, dull; mesoscutum with four yellowish 
pale-brown vittse. Abdomen vellowish white Legs yellowish 
white. Halteres white 

Head with eyes bare, contiguous above Maxillary palpi 
(Plate 2, fig. 42) 5-segmented (6:14:13:10:11); third seg¬ 
ment with scattered sensillse. Antennse (Plate 2, fig. 43) each 
with a terminal stylet; antennal ratio about 1.6; proportional 
lengths of distal eight segments 9: 9:10: 19: 21: 22: 21: 27: 5. 
Mesoscutum yellow, with four yellowish pale-brown vittse, of 
which median vittse are short and subconfluent; scutellum 
yellowish white; other thoracic sclerites all yellow. Legs with 
slender scales; claws simple: empodium as long as claws; tarsal 
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ratio of bind leg about 2; proportional lengths of segments of 
hind leg 22:22.6:12:6:4.6:3:2.2. Wings (Plate 1, fig. 6) 
densely clothed with macrotrichia, intercalary fork m cell R # 
distinct. Venation: Costa hardly extending two-thirds of wing 
and barely produced beyond end of Rs, first radial cell linear, 
second radial cell very narrow and longer than thrice first 
radial cell (77 :21), R, about one-third of Rs (80 : 100). base 
of M, and M 2 atrophied, Mi angulated at middle, fMCu beyond 
base of second radial cell. Abdominal terga pale brownish 
yellow; spermatheca (Plate 1, fig. 19) one, almost spherical. 

Locality. —Kusaie Island, Caroline Islands. 

Holotype. —Female; Lelo, Kusaie Island; November 21, 1937. 

Paratypes —Females: Lelo and Malem, Kusaie Island; No¬ 
vember 21 and December 14, 1937. 

This species is somewhat allied to L tawana Shiraki, L. cubi- 
talis Kieffer, L. Icfanui var. squamipes Ingram et Macfie, L. 
stimulans de Meijere, and L. viUona Macfie, which, however, dif¬ 
fer in the following points: In the first allied species the eyes 
are pubescent, the maxillary palpi are provided with sensory 
pores, the legs are not provided with scales, and the color of 
the body is dark. In the second species the distal five antennal 
segments are longer, each being about two and one-half times 
segment nine. In the third species the wings are provided with 
bare areas along veins, and the body is dark brown. In the 
fourth species the antennal ratio is about 1.9, and the wings 
also have bare areas along veins. In the fifth species the tarsal 
ratio of the hind leg is about 1.8 and the antennal ratio is 
about 2.66. 

FTEROBOSCA ADHKSIPE8 MkIi 

This ectoparasitic midge has been often recorded from the 
tropical islands of the Pacific Ocean. The following species 
of dragon flies have been known as the hosts of this midge: 
Lestes prsemorsm Selys, Orthctrum sabina Drury, O chrysis 
Selys, Raphismia bispina Hagen, Hemicordulta silvarum Ris, and 
Agrionoptera insignia allogenes Tillyard. The specimens ex¬ 
amined this time were collected at Ponape and Kusaie. The 
male is unknown. 

Female .—Body 1.6 to 1.7 millimeters long; wing about 1.2. 
Head black; mouth parts brown. Thorax dark brown, with 
pleural and sternal sclerites brown, pleural membranes yellow. 
Legs brown, knee joints dark brown; coxe brown. Wings 
without colored markings Halteres white. Abdomen with ter- 
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gal plates yellowish brown, sternal plates dark brown, mem¬ 
branous areas yellow. 

Eyes bare, broadly contiguous above. Maxillary palpi (Plate 
1, fig. 8) 6-segmented (8 : 11 : 13 : 9 : 10), each with a largo 
shallow sensory pore furnished with short sensillse. Antennse 
(Plate 1, fig. 10) dark brown, each with a terminal nipplelike 
process; antennal ratio about 2.53; proportional lengths of distal 
eight segments as follows: 7.5 : 7.5 • 19 : 21 : 22 : 21 :23 : 34. 
Mesoscutum black, with brown pubescence; caudoscutal area 
brown, with a dark-brown median cloud. Legs without scales; 
tarsal ratio of hind leg varying from 3 5 to 4; fourth tarsal 
segments very short, usually shorter than half of fifth, tarsal 
claws absent; empodium very large, semicircular, with a pair 
of fleshy padhke lobes at base. Proportional lengths of seg¬ 
ments as follows: 22 : 22 : 12 5 : 3 : 2 : 1 2 : 3.2 : in foreleg, 
26 : 24 : 14 : 3.6 : 2.5 : 1.5 : 3 in middle leg, and 25 : 26 : 14 : 
4 : 3 : 1.1 : 2.8 in. hind leg Wings (Plate 1, fig. 3) with macro- 
trichia thick; bare areas along veins distinct Venation: Costa 
extending at middle of wing, first radial cell obliterated, second 
radial cell large and distinct, M 1+2 forking just beyond r-m, but 
this forking is not clearly visible, the bases of two branches 
being deficient, fMCu under base of second radial cell. Abdo¬ 
minal segments from third to eighth each with sternal plate 
small, oval or cordiform; cerci (Plate 1, fig 17) discoidal, dark 
brown; spermatheca (Plate 1, fig. 20) one, spherical, brown, 
with many hyaline scattered punctures. 

Specimens. —Females; Kolonia-Nat, Ponape Island; Novem¬ 
ber 19, 1937, Mwot-Utwe and Fwinkol, Kusaie Island; Decem¬ 
ber 8 and 9, 1937 

PTBBOBOSCA ESAK1I ip no* 

This ectoparasitic biting midge was found on the wings of 
dragon flies (Libellulidoe). Male unknown. 

Female. —Body 1.4 to 2 millimeters long, general coloration 
black, shiny. Wings about 1 millimeter long, unadorned, with 
second radial cell very small but distinct. Halteres dark brown. 

Head with eyes bare, broadly contiguous above with each 
other. Antennse (Plate 1, fig. 11) dark brown; ultimate seg¬ 
ment with a prominent terminal papillary projection; antennal 
ratio about 2.3; proportional lengths of distal eight segments 
6 :6 : IS : 13 :15 :15 :18 : 29. Maxillary palpi (Plate 1, fig. 
9) 5-segmented (6 :12 :18 : 9 :14); segment three with a 
sensory pore on distal part, its sensillse invisible externally. 
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Thorax black, slightly shiny, with pleural membranes yellow, 
Legs dark brown; fourth tarsal segment very narrow, obliquely 
truncated; segment five square, thick, vith claws slender and 
strongly curved; empodium (Plate 1, lig 11) very large, with 
twelve or thirteen radial lobes and two pairs of plumose hairhke 
lobes at base; femora and tibiae thickened, tarsal ratio of hind 
leg about 3 3. Proportional lengths of segments of leg -19 : 19 : 
9 : 3 : 2 : 1.5 : 3 in foreleg, 22 : 22 : 10 : 3 : 2.5 : 1 5 : 3 in mid¬ 
dle leg, and 23 : 22 . 10 : 3 : 2.5 : 1.6 * 3 in hmd leg Wings 
(Plate 1, fig. 4) oval, without scales, with macrotrichia not very 
abundant, with bare areas along veins distinct and broad 
Venation. Costa extending about half length of Wing, first radial 
cell obliterated, second radial cell well formed and as long as 
first cell, base of M 2 atrophied, fMCu beyond level of second 
radial cell. Abdomen with tergal and sternal sides black, slight¬ 
ly shiny, membranous areas dark yellow; spermatheeae (Plate 
1, fig 23), two, spherical, dark brown; cerci (Plate 1, fig. 18) 
brown, somewhat discoidal. 

Locality .—Saipan Island, Marianna Islands. 

Holotype .—Female, Charanka, Saipan Island; October 31, 
1937. 

Paratopotypes .—Females, October 31, 1937 
This parasitic midge is very closely allied to P and Macfie, 
recorded from Boeroe Island, Moluccas, which differs, however, 
in the following points: The second radial cell of the wing is 
almost obliterated, the empodium of the leg consists of short 
radial lobes, and the tarsal ratio of the hind leg is 3.1 

ATRICHOPOGON Fl.AVELLUS Klcffer 

This species was recorded from the Philippines in 1921 
Female .—Body about 2 9 millimeters long, almost entirely 
yellow. Antennal flagellum pale brown, Mesothoracic scutum 
dull, clothed with brown setae, with humeral spots yellowish 
white, four scutal vittae vellow, of which median vitta* are 
shorter and paler than lateral, caudoscutal area whitish yellow, 
scutellum white Wings unadorned, with veins yellow Hal- 
teres whitish yellow Abdominal terga yellowish pale brown 
Head with eyes bare, broadly contiguous above, proboscis 
shorter than vertical length of head. Antennse each with a 
distinct sharp terminal stylet which bears two hyaline punctures; 
basal flagellar segments subspherical, with long sensilke which 
are almost as long as antennal bristles; antennal ratio about 
2.3; proportional lengths of distal seven segments 16 : 15 : 58 : 
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56 : 64 • 64 :65. Claws of legs almost straight, each with a 
small preapical tooth; hind leg with proportional lengths of seg¬ 
ments 48 :46.5 : 33 :12.5 :8 :4 : 6. Wings (Plate 1, fig. 25) 
with a distinct intercalary fork in cell R r „ broad bare areas 
along veins, and a vemlike stripe in cell Mj. Venation: Costa 
slightly produced beyond end of Rs and ending about three- 
fourths of length of wing, second radial cell about four times 
as long as first (85: 9). Rs about three and half as long as Ri 
(43 :12), base of M 2 narrowly atrophied, fMCu under middle 
of first cell and angle of fork very large, about 90°, Cu t strongly 
undulated Cerci (Plate 2, fig 40) yellow, discoidal; sperma- 
thectt (Plate 1, fig 41) oval, brown, basal area with many 
hyaline punctures 

Male .—Body about 2.8 millimeters long; coloration as in fe¬ 
male. Head brown, with eves broadly contiguous Antennas 
(Plate 2, fig 34) with basal segments yellow, distal elongated 
segments and plumose hairs yellowish brown, proportional 
lengths of distal seven segments 26 : 23 . 22 : 35 : 120 • 87 ■ 127. 
antennal ratio about 1.5. Maxillary palpi 5-segmented (20 
27 : 45 : 20 : 23) ; sensory pore of third segment wuth verv 
short sensillae Leys with claws long, slender, bifid at tip, em- 
podium verv large; proportional lengths of segments 44:45- 
29 : 10 : 7 * 5 : 5 m foreleg and 55 : 54 : 39 • 16 • 10 : 5.5 : 5 m 
hind leg Wings (Plate 2, fig. 24) without macrotrichia Ve¬ 
nation- Ratio of lengths between first and second radial cells 
9 32, that between R, and Rs 12: 41, stem of Mt,_. very short 
or absent, fMCu under base of second radial cell and not widely 
differing from female, CUi almost straight Abdomen brown, 
hypopygium (Plate 2, fig. 35) brownish yellow, ultimate seg¬ 
ment semicircular, without distinct cerci and anal points; coxites 
slender, styles shorter than coxites, almost straight, dark brown, 
each with a small preapical tooth; fused ectoparamere V-shaped, 
with median plate not pointed distally. 

Specimens .—Males and females; Lelo, Kusaie Island, Paliker, 
Kolonia, Ponape Island, and Korror, Palau Island; November 
21, 1937, and January 16 and 29, 1938 

DABYHBLEA K8AKI1 »». sot 

A yellowish white small species with dark-brown distinct 
markings. Femora and tibia of all legs each provided with a 
middle dark ring, the wing with a black distinct marking on 
the radial cell 
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Female. —Body 1.3 to 1.8 millimeters long; ground color 
yellowish white, dull. Head yellowish brown. Antenna with 
scape yellow, pedicel and first flagellar segment white, segments 
from fourth to ninth yellowish brown, remaining five ultimate 
segments brown. Thorax with pronotum yellowish white; 
mesoscutum with three long brown vitt® which are separated 
from each other by two black lines on anterior area and by 
two elongated yellowish*white spots on caudoscutal area; an¬ 
terior margin of these three vittse dark brown; median vitta with 
a dark median line on anterior part, a large dark cloud on 
middle part, and two small black spots on posterior margin 
just before scutellum; lateral and anterior margins of scutum 
yellowish white, with two small black humeral spots on anterior 
margin and two small brown clouds on either lateral margin; 
thoracic pleural and sternal sides extensively brown, with sev¬ 
eral yellowish-white spots; one spot on posterior protergite, 
a lunate spot on sternepisternum above coxa, a similar spot on 
notepisternum and epimeron under base of wing, and a similar 
spot on membranous area under base of haltere. Wing with 
a very distinct square black spot on second radial cell. Halteres 
white. Legs mainly white; fore coxae dark brown on both 
ends; middle and hind coxae dark brown, knee joints and distal 
ends of all tibiae black; tibiae and femora of fore and middle 
legs each with a broad black ring at middle Abdomen yellowish 
white, with lateral sides brown; abdominal terga from segments 
seven to nine each with a pair of dark-brown hemitergal plates; 
sterna of segments six and seven each with a pair of dark- 
brown spots; eighth sternum and cerci dark brown. 

Eyes pubescent, broadly contiguous above. Maxillary palpi 
(Plate 2, fig. 39) yellow, 6-segmented (5 ; 13 : 22 :10 :14); 
third segment with long scattered sensill® on middle part. 
Antennae (Plate 2, fig. 37) with proportional lengths of distal 
seven segments 12 :12.5 :14 :16 :16 :16 : 21 5; antennal ratio 
about 0.76. Legs having proportional lengths of segments 
20 :18 :11 : 3.5 ; 2.5 : 2 : 2.6 in foreleg, 27 : 25 : 15 : 4.8 : 3 : 
2 : 2.8 in middle leg, and 23 : 21 :16 : 6 : 4 :2 :2.5 in hind leg. 
Wings (Plate 2, fig. 27) oval, with a square black spot on second 
radial cell, a faint brown cloud along costal margin beyond 
radial cells; macrotrichia rather scanty, spread on distal half 
of wing; bare areas along veins well defined. Venation: Costa 
ending at middle, first radial cel) absent, JL and Rs being fused 
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with each other on basal part, second radial cell square, base 
of M a atrophied, fMCu under base of second radial cell. 

Locality. —Kusaie Island, Caroline IslandB. 

Holotype. —Female; Lelo, Kusaie Island; November 21, 1937. 

Paratopotypee. —Females; Lelo and Malem, Kusaie Island; 
November 21 and December 14, 1937. 

This species is characteristic, being provided with specific 
coloration highly differing from other known species of the 
genus. The wings of D. esalcii are somewhat similar to those 
of D. pacifica Macfie, recorded from the Marquesas Islands, but 
the coloration of the thorax and legs is quite different 

DASTHELEA INSULA RIB ap nov. 

This species is black and shiny. The wing is provided with 
a brown spot on second radial cell The haltere is white. Fe¬ 
male unknown. 

Male. —Body about 11 millimeters long Head dark brown, 
with eyes hairy and contiguous above Antenna (Plate 2, fig 
33) dark brown; antennal ratio about 0 9; relative lengths of 
distal seven segments 12 :12.5 : 12 5 : 23 : 30 : 31 : 24. Mouth 
parts also dark brown; maxillary palpi (Plate 2, fig 32) 
5-segmented (5 : 8 : 16 : 9 :10), with scattered sensillse on third 
segment. Thorax shiny, black; scutellum white; pleural mem¬ 
branes gray. Legs dark brown, with distal four tarsal seg¬ 
ments somewhat paler, proportional lengths of segments of hind 
leg 17 . 18 : 10 :5 :4 : 2.5 :2.5. Wings (Plate 2, fig. 26) with 
broad bare areas along veins. Venation: Costa ending before 
middle of wing, first radial cell absent, second radial cell oblit¬ 
erated, Rs squarely ending, fMCu beyond end of costa. Ab¬ 
domen gray; terga and hypopygium brownish black; hypopy- 
gium (Plate 2, fig 36) with points slender and each with a 
small terminal seta; coxites broad, short; style straight, non- 
pubescent on distal one-third; fused ectoparamere broad at mid¬ 
dle, with an apical small spinelike projection. 

Locality, —Kusaie Island, Caroline Islands. 

Holotype. —Male; Malem, Kusaie Island; December 14, 1937. 

This species is closely allied to D. terga Johannsen, reported 
from West Java, which, however, distinctly differs in the fol¬ 
lowing points: The eyes are not contiguous above but separated 
from one another by a fine line, and the proportional lengths 
of the distal six antennal segments are 16 : 88 : 30 : 25 : 25 : 46. 
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CVMCOJDES KUSAIENSIS •p. lor 

This species is quite characteristic in possession of the un¬ 
adorned wings which are provided with erect sparse macro- 
trichia, and reduction of the male antennas which are not 
provided with plumose hairs and are incompletely segmented 
with less than 14 segments. The biting habits of the fly are 
unknown. 

Female .—Body about 1 4 millimeters long, brown in ground 
color; wings uniformly fuscous, with veins brown, without 
colored markings. 

Head brown, with ej es bare, very narrowly separated above; 
mouth parts brown, proboscis about half as long as head; 
maxillary palpi 5-segmented (4 : 10 : 15 : 6 :9), with sensory 
pore of o&w/efiw-subtype Antennae (Plate 2, fig 38) brown, 
14-segmented, with antennal ratio 1.3 to 1.4, proportional lengths 
of distal eight segments 10 • 10 • 10 20 : 21 : 24 : 23 : 30 : 5. 
Thoracic tergum almost uniformly brown, mesoscutum with a 
pair of white humeral pits, a pair of pale-brown stripes on 
caudoscutal area, and a pan oi pale obscure narrow stripes along 
pseudosutural foveae; scutellum pale brown; thoracic pleural 
sclerites pale brown, other thoracic sclentes brown Legs 
uniformly biown; lourth tarsal segments cylindrical, propor¬ 
tional lengths of segments of hind legs about 20 :20 : 9 :4.5 : 
3.8 * 2 :2 Wings (Plate 1, tig- 29) broad, oval, uniformly 
fuscous, without colored markings, macrotuchia short, erect, 
sparsely scattered almost all over surface of wing Venation - 
first radial cell hardly as long as second, M], a very short, base 
of M 2 atrophied, fMCu far beyond fMi, 2 . Halteres brown. 
Abdomen brown; sternal side pale brown; sternal plate sub¬ 
divided at nvddle. 

Male —Body about 1 2 millimeters long Antennae without 
plumose hairs, 13-segmented at most, in extreme cases only 9- 
segmented, segments six to ten more or less fused; antennal 
ratio varying from 1.3 to 16, proportional lengths of distal 
three segments 37 3:31 7.35 7. Legs with relative lengths 
of segments 15 :15 : 7.5 . 3 5 : 2 .1,8 :2 in foreleg, 19 :19 : 
9-3 4.2 5:1.7.2 in middle leg, and 18:18:7.5-4 5:2 5.2:2.5 
in hind leg Wings (Plate 2, fig. 28) with macrotrichia erect, 
very sparse; first radial cell very narrow, linear; Mua longer than 
in female; fMCu under fMuj Sternal plate of each abdominal 
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segment narrowed at middle; hypopygium (Plate 2, fig. 80) 
brown, with anal points very short, blunt; fused paramere 
slender, bifurcated at end; gonapopbyses strongly angulated, 
sharply pointed distally; styles slender, arcuated, as long as 
coxites, pubescent on basal half, pointed at end. Other struc¬ 
tures and coloration closely as in female. 

Locality .—Kusaie Island, Caroline Islands. 

Holotype. —Male; Malem, Kusaie Island; December 14, 1937. 

AUotopotype. —Female; December 14, 1937. 

Paratopotypes .—Females, December 14, 1937. 

This species is highly specific in the structure of the wing, 
and the male antenna and differs extremely from the other 
known biting midges, as mentioned above. 

CULICOIDK8 ARDENTIS8WU8 *» B*T. 

This species was taken at Malem together with C. kusaicnsis. 
The coloration and structures of the body are very closely 
related to those of the preceding species. The male and the 
blood-sucking habits of the female are unknown. 

Female. —Body about 1.7 millimeters long; head, thorax, and 
legs all reddish brown; wings without colored markings; hal- 
teres brown. 

Head with eyes bare and very narrowly separated above; 
mouth parts reddish brown; proboscis slightly shorter than ver¬ 
tical length of head; maxillary palpi (Plate 2, fig. 31) slender, 
5-segmented (8 : 23 : 28 : 9 :12), each with a large sensory 
pore of ob8oletus subtype consisting of short sensilte. Antennae 
with antennal ratio about 1 44; proportional lengths of di3tal 
seven segments about 12 : 11.5 : 24 : 25 : 28 ; 29 : 34. Thoracic 
tergum reddish brown, shiny; mesoscutum with markings closely 
similar to those of C. kusaieneis. Legs with fourth tarsal seg¬ 
ments cylindrical; claws each with a long basal seta; relative 
lengths of segments 21:21:10 :4 :2 5:2 :2.8 m foreleg, 26:26: 
18 :4 :3 :2.1 :2.8 in middle leg, and 24 : 24 :12 : 5.1 : 3.2 : 
2.8:3 in hind leg. Wings with macrotricbia thickly spread 
over surface; two rows of macrotrichia extending basally be¬ 
tween veins M and Cuj; veins brown. Venation as in preceding 
species. Abdomen yellowish white; tergal and sternal plates 
reddish brown; sternal plates of first two segments atrophied; 
those of remaining segments each subdivided into one pair of 
small plates. 
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Locality .—Kusaie Island, Caroline Islands. 

Holotype .—Female; Malem, Kusaie Islands, December 14, 
1987. 

This species is closely allied to C. kuaaiensis, as Btated already, 
but easily distinguished from the latter by the following char¬ 
acters : The general coloration is darker, the body is larger, the 
wings are provided with thicker macrotrichia, the maxillary 
palpi are longer and slenderer, and the proboscis is far longer. 

CtTLICOIDH KSAKIT m>. a or. 

A very troublesome biting midge, severely attacking men, 
and very abundant at Ponape, Caroline Islands Male unknown. 

Female. —Body 0.78 to 1.1 millimeters long, yellow in ground 
color. Thorax shiny; anterior half of scutum with dark-brown 
markings; scutellum yellow. Wings 0.7 to 0.9 millimeter long, 
with large subconfluent clear spots, macrotrichia sparse on distal 
one-third. Halteres yellowish white. 

Head brown on vertex, yellowish brown in frontal aspect; 
eyes separated from one another, as wide as diameter of an 
ommatidium. Antennae (Plate 8, fig. 57) yellowish brown or 
brown; antennal ratio 1 to 1.2; proportional lengths of distal 
seven segments 9 : 8.5 : 8.5 :12.5 : 18.6 :15.5 : 21. Mouth parts 
pale brown; proboscis about half as long as head (38:70), 
maxillary palpi (Plate 3, fig. 63) 5-segmented (5 :12 :12 : 
7*7); third segment with a sensory pore of obsoletus subtype 
Thorax yellow, shiny; pronotum dark brown; mesoscutum dark 
brown on anterior half and with two pairs of circular lateral and 
a pair of large oval medial yellow spots on dark anterior area, 
yellow on posterior half and with a pair of dark-brown narrow 
lateral stripes and a brown median cloud on the yellow posterior 
area; scutellum yellow with a small brown median cloud; post- 
scutellum black; pleural and sternal sides extensively yellow, 
with sternepisternum and notepistemum dark brown. Legs 
with coxa, trochanters, femora, tibia, and basitarsi mainly 
brown, broadly yellowish white before and beyond knee joints; 
bases of femora narrowly yellowish brown; hind tibia very 
broadly yellowish white apically; distal four tarsal segments 
all pale brown; fourth tarsal segments cylindrical; claws simple; 
empodium vestigial. Proportional lengths of segments, except 
coxsb and trochanters, 76 ; 71 :86 :13 :10 :7 :10 in foreleg, 
97 :98 : 50 :15 ; 11 :9 :12 In middle leg, and 88 : 88 :87 :17 : 
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11 : 8 :12 in hind leg. Wings (Plate 3, fig. 44) with adornment 
closely similar to that m C. sigaensis Tokunaga: first costal spot 
covering r-m and basal half of first radial cell, second Bpot 
covering distal one-third of second radial cell, second and third 
dark costal bands subequal in breadth, pale stripes along vein 
Mj; macrotrichia sparse, on distal one-third of wing, sometimes 
absent in cell M,. Venation: first radial cell half as long as 
second, M t and M 2 slightly undulated, stem of Cui also undulated, 
base of M 2 obsolete, fMCu slightly before or just under fMi, 2 . 
Abdomen yellowish white, uniformly or broadly brown on lateral 
sides. Spermatheca (Plate 3, fig. 55) only one, yellowish brown, 
short oval. 

Locality. —Ponape Island, Caroline Islands. 

Holotype .—Female; Nampir-Sankakuyama, Ponape; January 
8, 1938. 

Paratopotypes. —Females; January 3, 1938 

This species is very closely allied to C. orientahs Macfle, from 
which it notably differs in possession of yellow spots on the 
mesoscutum. C. gymnopterus Edwards is also related to the 
present species, differing from it in the following characters 
of the wings: Macrotrichia restricted to less than a dozen at 
extreme tip of wing, second radial cell entirely pale, vein be¬ 
tween Ri and Rs absent. Japanese related species may be C. 
maculatus Shiraki, C. sigaensis Tokunaga, and C 1 yotoensis 
Tokunaga, all very closely similar to the present midge m the 
coloration of the wings; the present midge is, however, highly 
characteristic m the following points of the wing venation: 
stem of Cu, distinctly undulated, fMCu located before or under 
fM U2 . Besides the difference of the wing venation, in C macii^ 
latus the sexual organ is provided with two spermathecie and 
the basal flagellar segments of the antenna: are oval and elongat¬ 
ed; in C. sigaensis the thoracic ground color is dark or reddish 
brown and the basal flagellar segments of the antennae are also 
elongated and oval; in C. kyotoensis the legs are uniformly pale 
yellow, the thoracic ground color is brown, the scutum is pro¬ 
vided with four vittae, the scutellum is brown, and the basal 
flagellar segments of the antennse are also elongated 

SESSOMYIA ESAKI1 to tot 

A yellow species, somewhat related to S. nudipennis Kieffer, 
reported from Gallia. Male unknown. 
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Female. —Body 2.2 to 2.3 millimeters long, yellow m ground 
color. Head yellowish brown, with appendages brownish yellow. 
Thorax yellow, not shiny, set® black; mesoscutum with three 
vittse orange yellow; pleural and sternal sclentes yellow, with 
brownish clouds. Legs with coxse and trochanters brownish 
yellow; other segments mainly yellowish white; fore and middle 
tibue with distal parts brown; hind legs with knee mints black: 
hind tibie broadly dark brown at base. Halteres wmte, knobs 
dark on marginal area. Wings without colored markings; veins 
hyaline and colorlesB. Abdomen white. 

Eyes bare, narrowly separated above Antenna (Plate 3, 
fig. 54) with a small preapical seta on base ot blunt stylet; 
relative lengths of distal seven segments 14 : 14 : 24 : 27 : 81: 
31 :38; antennal ratio 1.2 to 1.3. Thorax without scutal spine 
on anterior margin. Fore and middle legs with fourth tarsal 
segments flattened, obliquely truncated; hind leg with femur 
thickened, with many (20) strong spinehke bristles on ventral 
side besides ordinary strong setae; hind tibia strongly curved 
basally; first tarsal segments of all legs each with a basal and 
an apical spurhke bristle, those of forelegs each with three 
similar bristles on middle part; second and third tarsal seg¬ 
ments of fore and middle legs each with one or two apical 
bristles, other tarsal segments without spurhke bristles; tarsal 
claws of fore and middle legs small, symmetrical; hind tarsal 
claws very unequal, relative lengths of paired claws 17 : 85; 
longer claw slender, very long, longer than fifth tarsal segment 
(85 :60), with a small basal tooth shorter claw simple; pro¬ 
portional lengths of segments of foreleg 30 • 28 :15 : 6 5 : 4 : 
2 6:4, those of middle leg 36 : 35 : 19 : 8 : 5 : 2 5 : 4, those of 
hind leg 49 : 38 : 20 :11 : 8 : 6 : 8 Wing (Plate 3, fig 45) 
with macrotrichia restricted to less than fourteen at margin of 
extreme tip. Venation: Costa ending at three-fourths of wing, 
relative lengths of first and second radial cells 11 : 19, of R t 
and Rs 14 :30, r-m almost vertical and very short. M,.j short, 
about thrice of r-m, fMCu under r-m. 

Locality. —Kusaie Island, Caroline Islands. 

Holotype .—Female; Malem, Kusaie Island; December 14, 1937 

Paratopotype. —Female; December 14, 1937. 

This species is related to S. nudipennis Kieffer, but the latter 
is reddish brown or brown in ground color, the abdomen of the 



220 


The Philippine Journal of Science 


1840 


female is brown, and the longer tarsal claw of the hmd leg 
is only about thrice as long as the shorter one and about equal 
to segment five of hind leg. 

OHIRON OM ID JE 

C'HIKONOMUa DORSALIS 

A cosmopolitan species, widely distributed in the northern 
hemisphere. The specimens examined were collected from Truk 
and Kusaie Islands. 

Male and female. —Body 4.5 to 6 millimeters long, yellowish 
white in alcoholic specimens. Head pale brown, with frontal 
tubercles pubescent. Male antenna with scape yellow, flagellum 
brown; antennal ratio 2.6 to 2.7. Female antenna 6-segmented 
(5 :10 : 7.8 : 8 : 7.2 :10.5), with a preapical seta. Mouth 
partB brown, with palpi 5-segmented (8 :3 :7.5 : 9.5 : 21 in 
male). Thoracic sclerites yellow; mesoscutum with three vitfce 
orange; postscutellum also orange. Legs yellow, with last tarsal 
segments brown; distal ends of all tarsal segments dark brown; 
foreleg ratio about 1.85 in male and 1.9 m female Wmg‘< 
with veins yellow; r-m and base of Rs dark; anal margin very 
slightly constricted at end of Cu,; in male fMCu slightly beyond 
r-m, Ra,# ending closely near by R,. Abdomen brownish yellow, 
terga from second to fourth each with a dark median band 
Male hypopygium as in Plate 8, fig. 61. 

Specimens. —Males and females; Toloas-Erm, Truk island and 
Lelo, Kusaie Island; November 14 and December 4, 1987 

cmaoNOMus longilobub m«. 

This species was first described from Formosa bv J. Kieffer 
The specimens examined were collected at Toloa ,-Erm, Truk 
Island. 

Male. —Body length 4 to 4.2 millimeters; ground color yellow¬ 
ish brown. Antenna with scape and pedicel yellow, flagellum 
brown, plumose hairs yellowish brown. Thoracic mesoscutum 
shining, with two median vittse pale brown, two lateral vittre 
brown; postscutellum brown. Legs pale brownish yellow; fore¬ 
leg with knee joint broadly dark, distal end of tibia broadly 
dark, tarsus pale brown; middle and hind legs with knee joints 
narrowly dark, tibial end black only on tibia! combs, tarsi 
yellowish pale brown. Wings with veins all brown even on 
cross vein. Hal teres yellow. Abdomen yellowish brown; last 
two segments and hypopygium dark. 
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Head with frontal tubercles minute, spherical, bare. Max¬ 
illary palpi 5-segmented (2 : 2.7 : 6 : 9 :12 5) Antennal ratio 
1.74 to 1.96. Legs without beards, tibial combs each with a 
spur; leg ratio of foreleg 1.64 to 167. Wing with vein R 2 ft 
ending before middle between ends of Ri and R 445 » fMCu beyond 
r-m Hypopygium (Plate 3, fig. 60) with anal point basally 
setigerous, squarely truncated apically and thickened longitudi¬ 
nally on dorsal side, style short, somewhat oval, with a strong 
black spine at tip; dorsal appendage bare, ventral appendage 
slender, long, extending caudad as long as style 

Female —Body 3 to 4 millimeters long, ground color pale 
brown. Antennse yellowish brown, last segment brown. Four 
mesoscutal vittse dark brown, postscutellum dark brown. Ab¬ 
domen pale brown, last segment with sternum brown Maxillary 
palpi 5-segmented (3 : 4.5 : 6.5 *10 : 15 5). Antenme 6-seg- 
mented (4:9:6:6:52: 9.5), each with a preapical seta, 
segments three to five flask-shaped, each with a prominent neck 
region. Foreleg ratio 1.7 to 1 71 Wings 2 5 millimeters long, 
vein Ro.* ending one-fourth between ends of Ri and R 4 , r > 

Specimens —Males and females, Toloas-Enn, Truk Island; 
November 14, 1937 

C0IKONOMTJB E8AK1I «p nor 

A pale brownish-yellow species 

Male —Bodv about 4 millimeters long, thorax with four brown 
v i the 

Head i nth frontal tubercles small, mouth parts brown An¬ 
tenna w J, ih flagellum brown, 12-segmented; antennal ratio 155 
to 16. Thorax pale brownish yellow, with four scuta! vittse 
brown, postscutellum brown, with a pale median stripe; epi- 
meral sclerites brownish yellow Legs vellow; distal end.t of 
tarsal segments and ultimate segments brown or dark brown; 
leg ratio of foreleg 1 6 to I 7 Wings (Plate 8, fig 46) with 
veins yellow, Ii.,,.* extending closely along Rj, fMCu lust beyond 
r-m, r-m without dark marking Halteres yellow Abdomen 
pale brownish yellow, ultimate two terga and hypopygium 
brown; ultimate tergum (Plate 3, fig 51) highly setigerous on 
median area and sparsely setigerous on lateral sides, with anal 
point very prominent, forming a high ridge, coxite short; style 
very thickened, short, with a dorsal ridge, highly setigerous with 
very strong bristles on mesal area; dorsal appendage bare, 
fingerlike; ventral appendage with branched bristles. 

SS741-7 
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Female —Antenna 6-segmented (18: 48: 33: 37: 36: 60), with¬ 
out apical seta 1 . Spermathecse yellow, spherical; other structures 
and coloration almost similar to those of male 

Locality .—Saipan Island, Marianna Islands 

Holotype .—Male; Charanka, Saipan Island; November 1, 
1937. 

Allotopotype .—Female; November 1, 1937. 

Paratopotypes —Male and female; November 1, 1937. 

In coloration this species is somewhat related to C. quadratics 
Johannsen, recorded from Java, and in the structure of the mate 
hypopygium to C gramhlobus Kieffer, recorded from Formosa 

PENTAPEDILUM ESAKII ip dot 

A yellowish-brown species provided with four dark-brown 
vitte on scutum. 

Female .—Body 2 to 2 2 millimeters long. Mesoscutum not 
shinv, with four dark-brown vittse, caudoscutal area blown 
Legs with femoral end broadly faintly brown; tibia? and tarsi 
pale brown, hmd coxre pale brown, other segments brownish 
yellow. Ilalteres white. Abdominal terga pale brown, caudal 
segments brown. 

Head with eves Imre Maxillary palpi 5-segmented (3*2 3 
8.10.14.5). Antennae 6-segmented (3:6 8:4 2:4:4:7), each 
with two preapical setae; intermediate flagellar segments each 
with a short neck region. Pronotum divided at middle, very 
narrow. Legs with claws, pulvilli, and empodia normal, foreleg 
with third tarsal segment barely longer than fourth (25 23) , 

tibial combs one with a long and the other with a vestigial spur, 
foreleg ratio about 1 34 Wings (Plate 3, fig. 48) hairy all 
over, with bare areas along M 3 + i, and Cu,, costa not pro¬ 

duced beyond end of R*^, R^a extending along R t ; fMCu be¬ 
yond r-m. Abdomen short, swollen, oval; cerci somewhat ear- 
shaped, with blunt ventral projection. 

Locality .—Kusaie Island, Caroline Islands. 

Holotype .—Female; Malem, Kusaie Island; December 14, 
1937 

Paratopotypes —Females, December 14, 1937. 

This species is related to P. nodosum Johannsen, recorded from 
Java, which, however, is provided with two reddish spots on 
either pleural sides of the thorax, has the longer ultimate seg¬ 
ment of the antenna over twice the fifth, the elongated interme¬ 
diate flagellar segments each of which bears a long neck region, 
the larger foreleg ratio about 1.7, and the long fourth tarsal 
segments of the foreleg far longer than the third (17 : 11). 
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PKNTAPBDILUM TRUKEN8I8 «p. hot. 

This species is provided with bicolorous scutal vittse and 
cuneiform wings. 

Male ,—Body about 1.2 millimeters long. Head pale brown, 
eyes bare. Antennae including plumose hairs brown. Thorax 
pale brown, mesoscutum with lateral vittae dark, median vitta 
yellowish brown, postscutellum dark; pleural side with a dark 
stripe extending from neck to abdominal base. Legs yellowish 
white, femora very broadly dark brown on distal two-thirds; 
tiluas also very broadly dark brown on basal three-fourtha. 
Wings with veins brown Halteres brownish white. Abdomen 
pale brown, posterior terga brown. 

Antennae 14-segmented, each with three apical setae; ultimate 
segment equal in length to preceding eight segments taken to¬ 
gether; antennal ratio about 0.7 Legs with pulvilh small, tibial 
combs one with a long and the other with a very short spur; 
fore tarsi broken off. Wings (Plate 3, fig 47) cuneiform, with 
maci otrichia sparse, scattered almost all over, squama with two 
marginal seta?; venation: Rj and R.^ very widely separated 
at end, R 2+8 extending along R t , r-m very oblique, fMCu iar 
beyond r-m. Hypopygium (Plate 3, fig 59) with anal point 
very slender, clavate at end, styles slender, very long, twice 
or more longer than coxites, dorsal appendage very large, 
spherical, pubescent, with an apical hooklethke projection, 
ventral appendage clavate and curved dorsad at end, with a 
long preapical and many strong apical setae on clavate end. 

Locality —Truk Island, Caroline Islands. 

Holotype,— Male, Toloas-Enn, Truk Island, November 14, 
1937 

This species is highly different from the known species of 
the genus, being provided with characteristic structures of the 
antennae (small value of antennal ratio), the wing (cuneiform 
outline and widely separated Ri and R 4 ,r.), and the hypopygium 
(swollen dorsal appendages). The dark stripe of the pleural 
side of the thorax extending from the neck to the abdominal 
base is another distinct specific character to distinguish P . tru- 
kensis from the other Pentapedilum species 

TANYTARSU8 HALOPHILA5 Edwards 

This marine species was recorded from a Halophtla lagoon 
protected by a coral reef around the island of Samoa. The spec¬ 
imens examined at this time were mainly collected from Kusaie 
Island, and some of them were taken at light on the decks of a 
steamer lying about 800 meters from the island 
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Male and female .—Body 1.5 to 2 millimeters long; ground 
color yellowish white. Male antenna with scape and pedicel 
white, flagellum pale brown; ultimate segment shorter than pre¬ 
ceding three (40 : 50) but longer than preceding two segments 
taken together (40 : 35) ; antennal ratio 0 21 to 0 23. Female 
antenna 5-segmented (13 5 : 25 5 * 20 : 20 : 41 5) Maxillar> 
palpi 6-segmented (5 : 10 : 42 * 47 : 74 m male and 7 : 8 : 33 : 
38 : 00 in female). Mesothoracic scutum with a yellow median 
and two pale brownish-yellow lateral vittse, postscutellum with 
two yellowish pale-brown clouds. Legs entirely yellow; leg 
ratio of foreleg of male about 1.76, that of female 1 7 to 1.8. 
Wings (Plate 3, fig. 52) with macrotrichia comparatively thick, 
fMCu beyond r-m. Male hypopygium (Plate 3, fig. 58) with 
anal point broad, flattened, setigerous, ventral appendage large, 
with many strong bristles; dorsal appendage elongated, with 
several setae, its accessory lobe fingerlike, without setae; ventro- 
proximal appendage relatively long, with tuft of simple setae 
on distal part. F’emale cerci (Plate 3, fig. 64) elongated, 
slender, hardly thrice its width. 

Specimens .—Males and female; Lelo and Malem, Kusaie Is¬ 
land, Caroline Islands; November 21 and December 14, 1937. 

TANYTAHSUS ESAKI I >p nor 

Very closely allied to the marine midges T. halophihe Edwards 
and T manUmus Edwards, recorded from the Samoa Islands 
and apparently marme in habitat, the females being provided 
with elongated cerci, which have been known only m marine 
species of the genus 

Male. —Body length about 2 millimeters; ground eoloi almost 
entirely yellowish white, thorax with four brownish vittap. 

Head with eyes bare, no frontal tubercles Antennae 14- 
segmented, with plumose hairs rather scanty and pale brown; 
scape pale brown on basal half; ultimate segment shorter than 
preceding five, but longer than four segments taken together, 
antennal ratio about 0 4 Thoracic mesoscutum with four vittae 
separated and brown or pale brown; median vit tee dark brown 
or brown on anterior half; postscutellum brown or pale brown. 
Legs yellow; leg ratio of foreleg 1 75 (1 6 to 1.9), Wings (Plate 
8 , fig. 49) with macrotrichia sparse, fMCu just beyond r-m, the 
latter very short. Hypopygium (Plate 3, fig 62) without anal 
point; ultimate tergum with several setae on caudomesal area; 
styles very broad; dorsal appendage with only four setce, ac¬ 
cessory lobe very small, slightly clavate, with two apical setae; 



7 t,a Tokunaga: Ceratopogonidm and Chironomidse 226 

ventral appendage comparatively slender, with setae relatively 
sparse; ventroproximal appendage small, crowned with a tuft 
of simple setae. 

Female —Body 1.4 to 1.5 millimeters long. Eyes reniform, 
widely separated above. Antennae yellow, 5-segmented (10 : 
26 * 16 : 17 : 32) ; ultimate segment pale brown on distal half 
or more, with two apical setee, segments three and four fusi¬ 
form, each with a short neck region. Maxillary palpi 5-seg- 
mented (8 : 10 : 30 : 35 : 60). Middle and hmd tibifie each with 
two combs which are widely separated and each provided with 
a spur Wings (Plate 3, fig 50) broader and more hairy than 
in male, bare areas along veins obscure Ultimate sternum 
elongated, setigerous on caudal margin, with a small shallow 
caudal incision, ccrci (Plate 3, fig. 63) elongated, pointed api- 
cally, about two and half times as long as wide; spermathecae 
(Plate 3, fig 56) yellow, spherical, with very short neck region 

Locality —Ponape Island, Caroline Islands 

Holotype ,—Male, Kolonia, Ponape Island; January 17, 1938. 

Allotopotype —Female, January 17, 1938. 

Puratopotypes —Males and females, January 17, 1938. 

This species is very closely allied to the Samoan marine spe¬ 
cies T maritimus Edwards and T halophtlr Edwards In T 
maritimus , however, the wmg is very sparsely clothed with 
macrotrichia: in the male wmg the macrotrichia are a few 
around the tip and a row in cell R 5 , in the female wing the 
mucroli ichia are absent in the anal area, and the ultimate seg¬ 
ment of the male antenna is shorter than the preceding three 
segments taken together. In T halophilx the third and fourth 
antennal segments of the female have no neck region and the 
hypopygium of the male js highly different in the structure 
of the ultimate tergum from the present species 

TANYTARSU8 ep No 1 

This species is about 2 millimeters long and yellowish white 
m ground color The mesothoracic scutum bears three pale- 
yellow vitta?. 

Female —Head without frontal tubercles; eyes bare, reniform, 
widely separated above Maxillary palpus 5-segmented (3:2: 
6 • 8 : 11). Antenna 5-segmented (15 : 34 : 22 ; 22 : 40) ; ter¬ 
minal segment with a preapical seta; segments three and four 
with neck region very short, Scutal vitta? pale yellow, me¬ 
dian vitta paler than lateral; postscutellum pale yellow, with 
a median white stripe. Leg ratio of foreleg about 1 4; pulvilii 
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as long as claws* Wings hairy ail over surface; costa not 
produced beyond end of R^bI fMCu slightly beyond r-m Cerci 
very short. 

Specimen .—Female; Malem, Kusaie Island; December 14, 
1937. 

This species seems to be identical with an undetermined 
Tanytarsus reported by Prof. 0. A. Johannsen in 1932 from 
central Java. 

TANYTARSUS ip No 1 

This undetermined species is very closely similar to Tanytar¬ 
sus sp. No ]. The body is almost entirely yellowish white, 
1 8 to 2 millimeters long. 

Female .—Head without frontal tubercles; eyes bare, reni- 
form Antenna G-segmented (14 : 33 : 21 : 21 : 38), with an 
apical seta, third and fourth segments with neck region ob¬ 
scure Mesothoracic scutum with lateral vittse yellow, median 
vitte dark brown; postscutellum dark brown, wuth a yellowish 
white median stripe. Fore tarsi broken off; pulvilli as m 
Tanytarsus sp. No 1. Wings with maerotrichia numerous, all 
over surlace, but spaiser than in preceding species 

Specimens —Females; Kolonia, Ponape Island; January 17, 
1938 


BIOLOGICAL NOTES 
By Teiso Esaki 

LASIOHELEA PECTIN UNGUIS de 

Many females. Lelo, Kusaie Island, November 30, 1937 
This species was found on a sphmgid moth, Chromes erotus 
eras Boisduval, which I captured at the edge of a window of 
my lodging house The moth flew mto the room the preceding 
evening, attracted by light, and was at rest when I discovered 
it, and I noticed at once that it was infested by a number of 
small midges. When I put the moth carefully into a killing 
bottle, nearly one half of the midges escaped from the body of 
the host before they were killed No less than 30 specimens 
were found in all, and they were crowded on the forewings 
near the base and more sparsely on the dorsal surface of the 
thorax and of the basal part of the abdomen of the host. They 
crawled into the scales of the host, thus concealing the anterior 
parts of their body, and were undoubtedly sucking blood from 
the host. 
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PTEROBOBCA ADHESJPEB M«l« 

Females; Kolonia-Nat, Ponape Island, November 19, 1937, 
Mwot-Utwe and Fwincol, Kusaie Island, December 8 and 9. 
1937. 

These minute midges were found exclusively on the wings of 
dragon flies. They were generally clinging to the veins near 
the base of the wings, and they escaped from the host when 
disturbed In some specimens the abdomina were stronglv 
swollen with blood from the host. The number of the parasites 
on a single host is rather small, ranging from one to three The 
following dragon flies were observed as ho~ts ot this midge: ' 
From Ponape Island’ Tramett hmbata Desjardines, Aqnano- 
ptera vnstgnts simrtis Selvs, Tholymus ttllatqa Fabricius, Hmn - 
corduha sp No. 1; from Kusaie Island: Tholymis hllarqa Fabri¬ 
cius, Diplacodcs hipunctata Brauer, HemicorduUa sp No 2 

PTEROROSCA ESAKI1 Tokunar* 

Females* Charanka, Saipan Island, October 31, 1937. 

This midge was also found on the wings of dragon flies The 
dragon flics occurring along the Charanka Lake, Saipan, were 
strongly infested by it, nearly every host bearing one or two 
midges, the maximum number of the parasites on a single host 
being 7. However, m other places in Saipan the midges were 
rarely observed. 

The following hosts were ascertained* Tiamea hmbata Des- 
jardmes, Pa7itala flavescens Fabricius, Tholymis tillarya Fa¬ 
bricius, Diplacodes bipunctata Brauer. 

CUU( OIDES ESAKI! Tokunaga 

Many females; Nampir, Ponape Island. 

This very minute midge is well known among the natives 
and residents in Ponape, the natnes calling it ammmul or cm r?i 
ual- It is abundant and troublesome throughout forests m the 
mountainous regions in Ponape, attacking men m daytime The 
annoyance caused by this midge is however much less severe 
than that of Cuhcoulcs pchltoucnsis Tokunaga ot the Palau Is¬ 
lands, probably due to the more minute size of the midge, and 
no remarkable inflammation occurs after the infestation. The 
larval life of this midge is undoubtedly earned out in the streams 

TANTTARSl/S HALOPHIL45 Edward* 

Lelo, Kusaie Island, November 21, 1937. Malem, Kusaie Is¬ 
land, December 14, 1937. 


Kindly identified by Mr S Asahina 


Gnats of the forest. 
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This mmute midge was captured at light in the evening. In 
the former locality this species was captured with many other 
Diptera on board m the harbors of Kusaie In Malem I ob¬ 
served a tremendous number of these midges swarming into 
the room. 

TANYTARSU8 ESAKI! Toktmtft. 

TANVTABSUS >p No 2 

Koloma, Ponape Island, January 17, 1938 
These species were captured also at light m the evening The 
former midge was found in a large swarm, as in the case of 
Tanytarsm halophilse Edwards, observed at Malem, Kusaie. 

FORCIPOMYIA ESAKIANA Tokuna»a. 

CHntONOMUS DORSALIS Mtiffen 
CHIRONOMU8 LONOILOBU3 Kieffor 
PENTAPEDiLUM TKUKENSIS Tokunw 

Toloas Erin, Truk Island, November 14, 1937 

These species were collected by sweeping among the weeds 

CHIRON OMtJS FSAKI1 Tnkunnga 

Charanka, Saipan Island, November 1, 1937 

This species was also collected by sweeping among the weeds 

FORCIPOMYIA ESAKIANA Tokonw 
LA8IOHF1 EA t AROLINtNSIS Tokunnira 
DASYHFLEA EKAKU Tokun.** 

DASYHEI EA 1NSIII AR1S Tokunag* 

ATRlcHOFOOON FLAVELLUS Kleffor 
CULHOIDES KUHAH-NslH Tokunn«a 
CULKOiDFS AKDENTISSIMUS Tokunar* 

BERUOMY1A ESAKI! Tukunaua 
PENT APEIHLUM ESAKil Tokuna** 

TANYTARSUH HALOPHIL.E Edwards 
TANYTARSUS *p No I 

Kusaie Island. 

Of these several species the specimens from Lelo, November 
21, 1937, were captured together with a great many crane flies 
of marine habitat, Limoma Udioglochuia) kotoshoensis Alex¬ 
ander, lAmoma (Dicranomyia) pectinuvguis Tokunaga, and 
Lirntmia (Dicronomyia) povtoyhila Tokunaga, on board at light 
in the harbor of Kusaie, about 300 meters off the islet Lelo. 

Those from Malem, December 14, 1937, were also attracted 
by light m the evening, together with a large swarm of a mmute 
chironomid, Tanytorsus hcdopfnlw Edwards. 



ILLUSTRATIONS 


Plate 1 

FlO 1 Forcxpomyxa esakiana sp. nov , male wing 

2 Forcipomyui esakiana sp nov, femah wing 

3 Pterobosca adhcsipcs Ma fie, female wing 

4 Pterobosca csakn sp nov , female wing 

6 La&iohelea peitinnvqms do Meijere, female wing 

6 Lasioht tea carolim nsis sp nov, female wing 

7 Laswhelca pcctinunyuw de Mmjere, female antenna 

8 Pterobosca adhcsipcB Macfie, female maxillary palpus 

9 Pterobosca csakn sp nov , female maxdlarv palpus 

10 Pterobosca adtusipis Macfie, female antenna 

11 Pterobosca esakti sp nov, female antenna 

12 Fofctpomyia csah,cuia sp nov , distal segments of male antenna 

13 Lasiohelea pectinunyuis de Meijere, fifth tarsal segment and claws 

of female leg 

14 Pterobosca esahn sp nov, cl aw and empodium of female leg 
IB Foicipawym esakuma sp nov, male hypopygium 

16 LasiohcUa pcctmungui<t de Meijere, female maxillary palpus 

17 Ptei obosca adhesipt s Macfie, J\ male ertus 

18 Pit tobosi a csakn sp nov , female ct reus 

19 LasiofuUa cafohnc7i8is sp nov, tpr^nmfheca 

20 Pterobosca ad hr si pen Macfie, speimathoca 

21 Lasiohclea pcctvnungnis de Meijere, female ccrt us 

22 Lofttofn U a pret in unguis de Mtijeie, spermathecaa 

23 Pterobosca csakn sp nov , spermathecae 

Tlate 2 

Fig 24. Atnchopogon flavcUus Kieffcr, male wing 
25 Atrtchopogon flavelluA Kicflxr, female wing 
2b Dasyhclea muu/anu sp nov , male wing 

27 Dasyhclea csakn sp nov , female wing 

28 Cuhcoules kusaiensis sp nov , male wing 

29 Cuh, aides kusaicnsts sp nov, female wing 

30 Cvhcwdcs knsaiensis sp nov, male Mpopygmm 

SI Cuhcoxdcs ardenhssimus sp nov , female maxillary palpus 
32 DasyhcUa insularis sp nov, male maxdlarv palous 
83 Dasyhclea insularis sp nov , distal segments of male antenna 

34 Atrtchopogon flavcUus KicfTer, male antennal segments from moth 

to twelfth 

35 Atnchopogon flavcUus Kieffer, male hypopvgium 
S6 Dasyhclea msularis sp nov , male hypopygium 

37 Dasyhelea csakn sp nov, distal segments of female anteni a 
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FiO. 88. Culteotdee kueaieneta ip. nov., female antenna. 

89. Dasyhelsa eaakit sp. nov, female maxillary palpus, 

40. Atnchopoffon fiaveUuB Kieffer, female cercus. 

41. Atrxchopogon flavellus Kieffer, spermatheca. 

42. Lastohelea carolirtensts sp, nov, female maxillary palpus 

48. Lastohelea oarohnensis sp nov., female antenna. 

Plate 8 

Fie. 44 Culieoides esakii sp. nov., female wing. 

4B. Serromyia esakti sp. nov., female wing. 

46 Chironomus e$akn sp. nov, male wing. 

47 Pentapedtlum trukenrts sp nov., male wing. 

48 Pentapedtlum esakit sp. nov, female wing 

49. Tanytarsus esakn sp nov , male wing, 

60 Tanytarsus esakn sp nov., female wing. 

61. Chironomus esakii sp nov , male hypopygium. 

62 Tanytarsus halnphilse Edwards, male wing. 

53 Cuheoides eaakit sp. nov,, female maxillary palpus 
64. SerroTnyta esaku sp. nov, female antenna. 

66. Culicotdes esakti sp. nov , spermatheca. 

66 Tanytarsus esakit sp nov, spermatheca 

67. Culicotdes esakti sp nov , female antenna 

68 Tanytarsus halophxlm Edwards, male hypopygium 
69. Pentapedtlum trukensus sp. nov, male hypopygium 
60 Chironomus longilobus Kieffer, male hypopygium 
61. Chironomus dorsalis Meigen, male hypopygium 

62 Tanytarsus esakti sp. nov , male hypopygium. 

63 Tanytarsus esakit sp. nov., female cercus 

64 Tarty tar sum halophUm Edwards, female cercus. 
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BOOKS 


Books reviewed here have been selected from books received 
by the Philippine Journal of Science from time to time and ac¬ 
knowledged in this section. 


REVIEWS 

Childless, A Study of Sterility, Itg Causes and Treatment By Snm Got 
don Borkow New York. Lee Furman Inc, 1937 307 pp, d?u* 

Price, $3 

A book with a title like this one is often subject to superficial 
judgment. A perusal of the contents of the present book, how¬ 
ever, convinces the reader that the author was guided by the 
most serious of motives. The subiect is treated scientifically, 
yet its language is adapted to the potential lay readers, among 
which are about 2,000,000 childless couples in America alone 
who need badly the information which it gives. The discussions 
on the so-called safe period theories are critical but sound The 
fairly comprehensive bibliography at the end shows not only 
the thorough maimer in which the author prepared himself be¬ 
fore writing the book, but it is also a very useful guide to 
readers who may wish further light on any particular phase 
of the broad subject of sterility or childlessness—C R 

The Air and Its Mysteries By C M Botley With a foreword by Sir 
Richard Gregory. London, G Bell and Sons Ltd., 1938 200 pp . 

front, lllus Price, 8s/6d 

Of popular science books there is no end, and they run from 
good, through indifferent, to bad. Miss Botley's book is decid¬ 
edly of the better class It is not, as might at first be imagined, 
a popular treatise simply on the weather. Its scope is broader, 
covering in simple, entertaining fashion a host of interesting 
facts concerning our atmosphere, its constituents, its movements, 
its varied phenomena of sound and light, and other aspects It 
has, in other words, the scope of a very general meteorology 
The book is “crammed” with interesting facts and incidents, 
in fact, in endeavoring to pack as much as possible into a short 
space, the author's style at times becomes slightly cryptic or 
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obscure. But this is a very minor fault, and we willingly re¬ 
commend this book to those who wish an up-to-date but popular 
account of our atmosphere and its ways —C. E. D. 

Child Psychology. By Noel B. Cuff Louisville, Kentucky, The Standard 
Printing Co Inc., 1987 299 pp Price, f2 50 

This book is intended as an elementary textbook in child study, 
based on results of experiments and investigations on child 
behavior. It utilizes the opinions of teachers of child psychology 
and outstanding books and research studies on the subject. It 
discusses in a clear-cut, brief, and pointed way the physical, 
emotional, and mental problems in every stage of child develop¬ 
ment The organization is simple and flexible, hence adaptable 
to the particular needs of the teacher and the pupil. The pres¬ 
entation of the different units considers the viewpoints of 
several schools of psychology, especially the behavioristic and 
the gestalt schools Emphasis is placed on facts so that be¬ 
ginners in the study of child psychology can readily get the 
principal points in the discussions. The principal features are 
the discussion questions, some simple experiments which may 
motivate the work, and objective test items at the end of each 
chapter. The selected references and references preferred by 
students will prove beneficial to the students 

The first chapter outlines the subject matter as gathered 
from a canvass of preferences of professors and students of 
child psychology, and the methods and objectives of a course 
in child study Chapter II treats of the original nature of the 
infant, the theories of heredity and the prenatal influences, and 
enumerates some inheritable traits Chapters III to VI discuss 
the physical and mental growth, the emotional development, and 
the nature and characteristics of the original tendencies as 
manifested in the different stages. A separate chapter is de¬ 
voted to the problems and varieties of adjustment and the 
guidance necessary to develop an integrated child. The develop¬ 
ment of speech, the learning processes and meanings, and think¬ 
ing and reasoning are clearly presented The problems on 
socialization and guidance and the measurement and prediction 
of individual differences m mental ability are also discussed 
and should be very helpful to the student. The book should 
prove to be a suitable text in a course in child psychology. 

—B. A. S. 
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Growth in Intellectual Ability ae Meaaured by Repeated Teats By Frank 
N Freeman and Charles D Flory. Monographs of the Society for 
Research in Child Development, Volume II, No 2 (Serial No 9) 
Washington, D C , Society for Research in Child Development, Na¬ 
tional Research Council, 1937 116 pp, illus Price, paper, $1. 

The purpose of this report is to supply evidence in support 
of conclusions formulated by psychologists and educators re¬ 
garding intellectual growth and development. The study on 
which it is based covers a period of fifteen years, and was 
conducted by means of repeated tests The tests and subjects 
used were well selected, a testing program was followed, and 
the findings were tabulated and interpreted The VAC 0— 
vocabulary, analogies, completion, and opposite tests, were used 
The major problems were the rate of growth at successive 
ages or periods as expressed in the growth curve, the terminus 
of growth or the age at which it ceases or approaches zero in 
rate, individual and sex differences in these respects, and the 
relations between individual differences in level or degree of 
ability and differences in rate of growth or fluctuations in 
rate. According to the study, the curves of individuals, groups 
of individuals, or groups classified according to ability, vary 
from the average; the age at which intellectual growth ceases, 
for the group taken as a whole, is not earlier than nineteen 
(supported by tables and graphs) ; differences between sexes 
seem to be negligible, contrary to the common belief that intel¬ 
lectual growth of the two sexes differ because of the difference 
in rate of physiological development and of physical growth, 
individual differences in the rate of intellectual growth, espe¬ 
cially in the fluctuations in rate and the form of the growth 
curve, are very significant. The findings are illustrated by 
tables and curves of distribution which are found throughout 
the pages of the report. At the end samples of the tests are 
given—vocabularies, analogies m different forms, sentence com¬ 
pletion, and opposites. 

The report will be very helpful to teachers of both psychology 
and child study and m the elementary schools.—J. C 

The Technical AnalysiB of Ores and Metallurgical Products. By Franklin 
G Hills 2d ed rev New York, Chemical Publishing co, inc, 1939 
250 pp., illus Price, $3 

This book treats concisely both rapid and refined accepted 
methods of analysis, not only of usual ores and metallurgical 
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products but also of ores of rare occurrence. It contains dis¬ 
cussions on careful selection of methods, interfering elements, 
dissolving of ores, and other analytical information not avail* 
able m other similar text books. 

The student as well as the experienced metallurgical chemist 
and engineer will find this a very handy guide and reference 
book in the laboratory.—R. A. 

Soil and Human Health* A call to Action By Edgar J. Saxon. London, 
The C W. Daniel Company, ltd , n d 8 pp Price, ScL 

This leaflet is a summary of an address the main theme of 
which is the soil as a factor in the maintenance of human health. 
The author brought out his theme through a brief discussion 
of the nature and function of the soil m providing man with 
his basic necessities for a healthful existence His definitions 
of soil in general and what he calls “living soil” are very prac¬ 
tical and intelligible The account of man’s endeavor to extract 
his daily bread from the soil, while brief, is instructive. The 
author emphasizes the importance of “ten radical requirements” 
in working out and treating the soil for sustained productivity 
which is very essential in the preservation of human health 
He closes his summary with a concise but convincing exposi¬ 
tion of the “disastrous pseudo-scientific blunders” which the 
author believes to be responsible for “widespread malnutrition, 
subhealth and disease” among the English people, and among 
all peoples 

The leaflet is highly informative and very interesting 

—Q. A. E. 

Zur Fntdeckung der Inauhnschocktherapie bei akuten Geisteskrankheiten, 
Insbesondere bei der Schizophrenic. By Dr Julius Schuster Buda¬ 
pest, Pester Lloyd-Gesellschaft, n d, 90 pp , illus. Price, paper, 2 
Pen go 

The author puts forth and substantiates his claim (against 
Sakel) for priority relative to the insulin treatment of acute 
mental conditions, especially of schizophrenia, by citing his 
lecture given before the medical society in Budapest as far back 
as April, 1926. He deals at length with histopathological stu¬ 
dies of the glia and nerve ganglion cells in various mental 
diseases. In schizophrenia the author believes that the essential 
and determining disturbance lies in defective metabolism of the 
phosphatides and related substances. Although clinical symp¬ 
toms in schizophrenia strongly point to the thalamic region, no 
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histopathological changes were demonstrable there. A number 
of case records illustrate the result and successful effect of insulin 
treatment. In the concluding chapters of this interesting book¬ 
let the author discourses on laws of heredity and factors in¬ 
fluencing it.—C. M. H. 

Stiange Animals and Their StorieB By A. Hyatt Vernll Boston, I* C 
Pago & Company, 1939. 235 pp,, front,, illua. Price, $2 50. 

This book is a popular account of strange forms and habits 
of a number of wild animals, the word “animal” being made 
synonymous with “mammals and quadrupeds” and not including 
birds, reptiles, fishes, shells, or other forms of lower animal life 
Although based on scientific data and observations, the book is 
written in a popular form which makes it readily readable to 
persons without or with very little zoological background. To 
Philippine readers, students and scientific workers the book 
should be of interest because it sets forth phenomena which, 
perhaps, may be also true with a number of Philippine mammals 
Although devoid of “juggernauts,” as elephants, rhinoceros, 
hippopotamus, tapirs, and the like, the Philippines has a number 
of animals which may also be rightly called strange Among 
these are the spiny ant-eaters, flying lemurs, tarsiers, civet cats, 
fruit bats, mouse deer, and tamarao. The author, who has 
many years of jungle experience with wild beasts, may find a 
number of strange things about the few mammals the Philip¬ 
pines has —H. A. R 

Some Fundamental Aspects of the Cancer Problem Symposium Sponsored 
by the Section on Medical Sciences of the American Association for 
the Advancement of Science, Atlantic City, New Jersey, December 29, 
1936-January 1, 1937 Edited by Henry Baldwin Ward. Occasional 
publications of the American Association for the Advancement of 
Science New York, The Science press, 1937 248 pp., fllus Price, 

cloth, |2 50; paper, |2 

These papers constitute the symposium on cancer sponsored 
by tlie section of medical sciences of the American Association 
for the Advancement of Science, held at Atlantic City, New 
Jersey* from December 29, 1936, to January 1, 1937. There are 
31 papers m all, classified under five different topics; namely, 
seven under heredity and constitutional factors, nine under 
induction, stimulation and inhibition of tumorous growths, five 
under metabolism of cancerous tissue, seven under radiation, 
and three under general discussion of the cancer problem. The 
most important of these papers are those bearing on the genetics 
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of cancer and its localization, and the factors of heredity, age, 
and acquired hypersensitiveness in relation to cancer; chemical 
aspects of the cancer work and the indications from chemical 
structures regarding the relationship between carcinogenic ac¬ 
tion and the sex hormones; production of tumors by chemical 
agents; relation of cestnn and other hormones to tumor forma¬ 
tion m the breast; relation of protein metabolism to malignant 
growth; combined effects of Roentgen radiation and fever upon 
malignant tissue; recent progress in the study of radium poison¬ 
ing; and changes and modifications in the conception of carci¬ 
noma. The latter group of papers brings out some facts borne 
out by rigid observations, which change our concept of carci¬ 
noma for the better, in the sense of enabling us to make an 
earlier diagnosis of the disease—C. R. 

Comparative Psychology A Comprehensive Treatise Volume I. Pnnci- 
plea and Methods By Carl J Warden, Thomas N Jenkins and Lucien 
H Warner. Psychology Scries New York, The Ronald press com¬ 
pany, 193B B06 pp , ill us Price, $4 50 

The first four chapters Rive a broad historical and theoretical 
approach to the viewpoint and problems of comparative psy¬ 
chology. A detailed discussion of the experimental methods of 
studying the behavior of the organism is effectively presented. 
Chapters V and VI offer in a logical and critical way the methods 
of testing the receptive and reactive capacities. The last chap¬ 
ter represents a comparative survey of the structure and func¬ 
tion of the receptive, connective, and reactive mechanisms of 
living organisms. 

The book should be a very effective textbook for students in 
advanced comparative and genetic psychology. It may also 
serve as a useful reference book in experimental psychology 
courses, the psychology of learning and physiological psychology. 
It is worded and written within the grasp of any intelligent 
person who is at all interested in and familiar with the subject. 

—M. M. S 

RECEIVED 
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A REVISION OF THE GENERA OF ARTICULATED 
CORALLINES 

By Aktekio V. Manu 

Of the College of Arte and Soiencee, Univereity of the PhiUpptnes, Baguio 

Mountain Province 

TWENTY PLATTS 

The articulated corallines, a group of red algae (Rhodophy- 
ce®), belong to the more highly organized Floride®. Kylin,(l8) 
in his first treatment, includes Corallinacese under the order 
Cryptonemiales. This order is characterized by the presence 
of typical auxiliary cells which are arranged in specialized fila¬ 
ments and differentiated prior to fertilization. In the different 
families of the Cryptonemiales the reproductive system varies 
in structure and distribution. In the Coralhnacese the carpo- 
gonial branches and auxiliary filaments are assembled in dif¬ 
ferentiated nemathecia on the surface of the frond and enclosed 
by peritheciumlike protective coverings, in this group usually 
called conceptacles. Corallinace® is divided into two sections. 
Coralline® and Nullipore®;(U) Corallines and Melobesiese(13, 
p 28®) are distinguishable by the presence of segmented or jointed 
erect fronds in the Coralline® and their absence in the Nulli- 
poree or Melobesiese. The segmentations are made up of the 
alternation of uncalcified with calcified segments, respectively 
called genicula and intergenicula. The alternating segments 
likewise differ in structure in various degrees in different genera 
and different species. The erect fronds of the articulated coral¬ 
lines seem to arise always from crusts or horizontal thalli, like 
in some species of Metohesie®. The erect articulated fronds 
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arising from these crusts are branched in various ways, and the 
segments are of different shapes. The reproductive organs have 
been found only on the segmented fronds. There are three kinds 
of reproductive bodies known in Corallines; namely, tetraspo- 
rangia, cystocarps, and antheridja, each of which is borne in a 
special receptacle or conceptacle. The three corresponding kinds 
of conoeptades are borne in similar positions on the erect fronds 
but on different individuals, except in Jania (Jania rubens ) 
where the cystocarpic and antheridial conceptacles have been 
found in the same individual.(so, p 99) 

From the foregoing it appears that the positions of the con¬ 
ceptacles, the structure of the genicula and of the intergenicula, 
the modes of branching, and the shapes of the articuli differ, 
and the combination of these characters can probably be used 
to draw lines of generic distinction. These variations will be 
examined in detail before their relations to generic cleavage are 
discussed. 

MORPHOLOGY 
TKC CBUSTS 

According to available records, the early stages of the develop¬ 
ment of articulated corallines are crustaceous expansions, or 
horizontal thalli, designated as "crusts.” Harvey seems to be 
the first to give an account of the crustaceous stage in the arti¬ 
culated corallines, particularly in CoraUina officinalis Linn., 
which he describes as:—“root, a widely spreading calcareous 
crust.”(U. pi 222 ) Thuret(30,p 100) observes that when the 
spores of Jania rubens germinate, hemispherical structures are 
first developed from which arise the erect segmented fronds. 
Yendo(37,p. 7) emphatically states that the embryonal stage of 
the Corallinse is a mere incrustation upon a substratum, from 
which arise the erect segmented fronds. Rosenvinge(27) like¬ 
wise states that the articulated fronds of Corallina officinalis 
are given off from a basal crust, very much like in some crus¬ 
taceous Lithothamnia. Oltmanns (25, p.269) emphasizes that in 
the development of Coralineee (citing Jania rubens as an ex¬ 
ample) crusts are first developed from which arise the segmented 
fronds. In the species of CoraUina, CalHarthron., and Bossea, 
which have been observed under natural conditions on the Pacific 
Coast, particularly in the Moss Beach region of Central Cali¬ 
fornia Coast, the early stages of their development appear as 
orbicular lobed crusts from which later evolve the erect seg¬ 
mented fronds. The crusts reach a diameter of approximately 
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2 cm, but in several instances they are of greater diameter. In 
the latter cases they are made up of two or more crusts fused 
together, with the fusion margins readily detectable. In Coral - 
Una officinalisffl) the crust attains a diameter of 2.4 cm. 

Our knowledge of the microscopic structure of the crusts is 
very limited. According to available records, Rosenvinge is 
the only worker who has made investigations along this line, 
but he merely described the structure of the crust of a single 
species, Coralhna officinalis The crust is made up of S layerB • 
a hypothallus of long cells arranged in a horizontal direction, 
a perithallus of ascending filaments of shorter cells; and a layer 
of nondividing cover cells, perhaps in interrupted continuity. 
Unfortunately a complete account of the crusts of all the species 
of the articulated corallines is impossible, because the only crusts 
available are those of species of Corattina, Calliarthron, and 
Boasea, on the accessable parts of the California Coast. The 
crusts in all these genera are likewise made up of three layers, 
the epidermis, the perithallus, and the hypothallus The epi¬ 
dermis is a layer of rectangular thick-walled cells, covering the 
surface of the older portions of the crusts, first appearing several 
cells from the growing margins in species of Corattina and 
Bosaea, and one layer or more of the same type of cells in species 
of Calliarthron, likewise covering the older portion of the crust 
to within several cells from the margin. The epidermis of the 
crust of the species of Calliarthron is a single layer towards the 
margin and two or more layers on much older portions of the 
crust. The marginal regions of the crusts of the species con¬ 
cerned are covered by a distinct continuous structureless mem¬ 
brane. These marginal regions are made up of flabellate meri- 
stematic tissue differentiated to some extent into a hypothallus 
and a perithallus By the growth of the hypothallus and of the 
perithallus the crust increases both in diameter and in thickness; 
this development will be taken up more in detail in the near 
future, when material becomes available, in connection with the 
study of the comparative anatomy of the crusts of the different 
species of the articulated corallines 

The hypothallus is made up of several layers of horizontal 
long-celled filaments which branch radially and in their turn 
produce filaments that curve upwards and outwards, constituting 
the perithallus, the cells of which are comparatively very much 
shorter than those of the hypothallic filaments, and the length 
of the cells of which gradually decreases towards the periphery. 
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The filaments and the cells of the hypothallus and of the peri- 
thallus are arranged in a fashion similar to that of the mter¬ 
genicula of the genera and species to which they belong, the 
structure of the perithallus and of the hypothallus, respectively, 
resembling the structure of the intergenicular cortex and medulla 
of their genera and species. In species of Corallina and Bossed, 
for example, the hypothalhc filaments are straight and parallel, 
and the cells are to some extent arranged in uniform transverse 
zones, while in species of Calliartliron the filaments are fiexuous 
and interlacing, and relatively very much shorter than those of 
the species of the other genera. The crust of CaUiarthron, in 
addition, is about three or four times as thick as that of the 
species of Corallina and Bossea.. These structural differences 
suggest that the structure of the crusts of the other genera 
(Amphiroa, Arthrocardia, Jania, Cheilosporum, Metagoniolithon, 
Pachyarihron, and Joculator) also varies with the corresponding 
variations of the structure of the mtergenicula, a point of in¬ 
quiry that will be taken up later when sufficient material becomes 
available for investigation m conjunction with the projected 
study of the comparative anatomy of the crusts of the different 
species of the articulated corallines. 

In certain species of Melobesieae the crusts are made up of a 
distinct hypothallus, perithallus, and epidermis or cover cells 
arranged in such a way as to resemble the structure of the crusts 
and of the mtergenicula of certain species of the articulated 
corallines. 

The reproductive organs of the more highly developed species 
of the Melobesiese are incased in special receptacles (concep- 
tacles) comparable to those of the articulated corallines, and 
situated in or on their horizontal thalli, or, in certain species, 
on erect unsegmented protrusions of the horizontal thallus. In 
the articulated corallines the conceptacles have only been found 
on special erect protrusions of the horizontal thallus comparable 
to the Melobesiese, except that in the articulated corallines the 
receptacle-bearing structures are segmented into alternating 
calcified and uncalcified segments respectively designated as m- 
tergenicula and genicula. These similarities m the structure of 
the thallus and of the reproductive organs, and in the localization 
of the reproductive organs in certain species of the Melobesiee 
to those of the articulated corallines, suggest a generic relation¬ 
ship between the Melobesiese and the articulated corallines, 
whichever direction evolution may have progressed. In a sense 
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the articulated corallines may be thought of as species of the 
Melobesiese in which the reproductive organs are borne only on 
the more highly specialized structures, the articulated fronds. 

THE OTNICULA 

The uncalcified segments of the erect fronds were called “geni- 
cula” by Areschoug(8, pp 529-661) and "nodes” by Weber van- 
Bosse.(S2,pp 86-101) in this account the term genicula will 
uniformly be used. According to Yendo(37, p 26) “the formation 
of the geniculum takes place at an early period of the develop¬ 
ment of the frond, and the first geniculum is already perceptible 
when the process of the frond has reached I mm above the 
incrustation.” In Corallina officinalis (.Zl, p 270) the articulated 
fronds are connected with the crusts by the genicula. In species 
of CoraUina, Calliarthron, and Bossea that have been inves¬ 
tigated in this study, the basal genicula are likewise developed 
m the early stages and are recognizable at the earliest appear¬ 
ance of the erect fronds on the surface of the older portions 
of the crusts. In the species that have been investigated the 
basal genicula are the first permanent structures developed 
They arise from the hypodermal layer of the penthallus, and 
their development may be traced as follows: certain cells of the 
hypodermal layer of the perithallus elongate to a length charac¬ 
teristic of the species; then short segments are marked off at 
distal ends of the elongated cells. The lower segments become 
the basal geniculum of the erect frond, and the upper segments 
become a flabellate menstem which gives rise to succeeding al¬ 
ternating calcified and uncalcified segments (respectively desig¬ 
nated as intergenicula and genicula) In the articulated coral¬ 
lines there are two sorts of genicula, the unizonal and the 
multizonal. The unizonal genicula are represented in certain 
species of Amphtroa, and in all species of Corallina, Cheilospo- 
rum, Dubhiea, Arthrocardia, Bossea, Calliarthron, Jania, Joeu- 
lator, Pachyarthron, and Lithothrix, while the multizonal gem- 
cula are characteristic of most species of Amphiroa and all 
the species of Metagoniolithon. In Lithothrix the genicular cells 
are several times shorter than those of the intergenicular 
medullary cells, while in species, with unizonal genicula, the 
genicular cells are slightly longer than those of the intergenicular 
medullary cells. Unfortunately the development of only a few 
species of the latter group has been traced, but it may be that, 
in the case of multizonal genicula, the genicular primordia un- 
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dergo transverse division into the number of zones characteristic 
of the species. According to Yendo(37, p*28) and 01tmanns(26, 
pp, 267-271) the primary genicula of the branches develop in a way 
similar to those of the basal genicula of the main fronds. The 
basal genicula and the primary genicula are (in the sense of our 
interpretation) both perithalhc in origin and arise very close to 
the apical meristem of the structure concerned. On the other 
hand, the secondary genicula are medullary in origin (or hypo- 
thallic in our sense) and arise in regions several rows of cells 
below the growing apex (37, pp 20 ,27) In the early stages of their 
development the genicula are not completely differentiated and 
are still completely corticated. As development progresses, the 
cells of the genicular primordia elongate and become thick-walled 
in unizonal genicula, but in the case of the multizonal genicula the 
cells of the genicular primordia undergo transverse division into 
the number of zones characteristic of the species. This process 
is accompanied by cell elongation of the various zones and thick¬ 
ening of the cell walls, a process during which the cortex remains 
unchanged and consequently is subjected to great pressure by 
the enlargement of the cells of the inner tissue. At a certain 
stage, however, the cortex is unable to withstand the internal 
pressure and consequently is ruptured. In manv instances the 
broken cortex persists unchanged, particularly in species with 
unizonal genicula, so that the genicula remain uncorticated, 
while in other instances, particularly in species with multizonal 
genicula, the inner layers of the disrupted cortex become mcn- 
stematic and regenerate a cortex which completely envelopes 
the genicula The genicula proper, even where they are uni¬ 
zonal, are comparatively much longer than the individual rows 
of cells of the mtergenicular medulla, the only exception being 
those of the species of Lithothru r, m which they are many times 
shorter than the individual rows of cells of the medulla 

The cells of the genicular tissue are thi^k-walled, appearing 
almost polygonal in cross section (37, p 18) in species with uni¬ 
zonal genicula (except in Ltthothrix ), the cells have thin-walled 
tapering ends, referred to as “cxtragenicular portions” with the 
sectors between these tapering ends with much thickened walls. 
The characteristic tapering ends of the genicular cells have not 
been observed in multizonal genicula and in Lithothrix , suggest¬ 
ing that the cells in the development of the multizonal genicula 
do not undergo so much differentiation. This suggestion is sup¬ 
ported by the fact that, in general (except in thickness of the 
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walls), the cells of the multizonal genicula are closely similar 
to those of the intergenicular medulla in the same species. 

While Yendo(S7) definitely describes marked variations in the 
genicular structure, he seems to ignore the value of such struc¬ 
tures in outlining the taxonomy of the articulated corallines. 
Mme. Weber van-Bosse,(32) on the other hand, emphasizes the 
fundamental value of such structures in taxonomy She calls 
attention to the fact that the genicula of the species of Amphiroa 
and Metagoniohthon are multizonal, while those of Corallina, 
Jama , Arthrocardia, Litkothnx , and Cheilosporum are unizonal. 
She further emphasizes the fact that the successive rows of cells 
of the genicula of Amphiroa are unequal in length. From a 
study of the genicular structure of a very large number of 
species of the articulated corallines, collected from the Pacific 
coast of North America, and obtained from herbarium materials 
from other parts of the world, made available through the cour¬ 
tesy of different European herbaria, there has been found strong 
indication of the value of the varying structure of the genicula 
in attempts to make more clear the taxonomy of this group 
All the species of Coralhva, Arthrocardia , Calliarthron , Cheilo- 
sporum , Pachyarthron , Jama , Bossea , Joculator, and Duthiea 
have long unizonal genicula; Lithothrix has comparatively short 
unizonal genicula; and most species of Amphiroa and all species 
of Metagoniohthon have multizonal genicula of varied structure 

THE INTERGENICULA 

In the foregoing pages it has been pointed out that the crusts 
give rise to erect fronds with regular alternating calcified and 
uncalcified segments The calcified segments have been called 
articuli,{2,3,10,12,21, 38) joints, (3,32) and articulations, (16;17,pp. 
2t»6*-292) but in this account the term mtergemcula will be used 
consistently 

Like the geniculum, the intergenicular primordium appears 
as a flabellate structure or rows of flabellate meristematic cells 
In Amphiroaisz, p 81 ) this menstem is covered on the outer sur¬ 
face with cover cells (Deckzellen) ; in Metagoniohthon it is 
covered with a thick, structureless, cuplike membrane very closely 
similar in outline, but not in structure, to the root cap of flower¬ 
ing plants; in the other genera this meristem is merely exter¬ 
nally covered with a very thin structureless membrane. In the 
formation of the intergenicula(32, p 81) the cells of the central 
portion of the meristem merely divide transversely, forming cells 
of the medulla, while the cells of the peripheral regions undergo 
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both transverse and oblique divisions. The cells resulting from 
the latter divisions are pushed sideways, and by subsequent 
transverse and longitudinal divisions lateral tissue (cortex) is 
formed. 

After the basal geniculum of the erect frond is formed, the 
development of the succeeding intergenicula and genicula follows 
in regular order. The basal intergenicula are always cylindrical, 
but those of the upper portions of the erect fronds vary in shape 
m the different genera as well as in the different species, and 
also m the different portions of the fronds of the same species 
In Jania, Pachyarthron, Metagoniolithon, and m a number of 
species of Amphiroa the intergenicula are cylindrical or subcy- 
lindrical. In Calliarthron as a rule most of the intergenicula 
are compressed, but those of the species with stunted growth 
have the tendency to be cylindrical, and in other species the 
branches likewise end in extensions made up of cylindrical inter¬ 
genicula The compressed intergenicula vary in form from al¬ 
most rectangular-oblong and cuneate to obcordate, with lobes 
obtuse or acute in species of Amphiroa, Corallina, CheUoeporum, 
Boseea, Calliarthron, and Jocvlator. The variations m shape of 
the intergenicula have been used by a number of authors in their 
generic and specific distinctions in the taxonomy of the artic¬ 
ulated corallines, so that they will be taken up again m con¬ 
nection with the taxonomic account of this group. 

According to available literature the internal structure of the 
intergenicula of a large number of species has been deemed 
worthy of particular attention. Thu ret (so) states that the frond 
of Corallina (citing C. officinalis as an example! consists of 
central filaments the cells of which are long and arranged in 
zones of equal length, and that the cortical filaments are pro¬ 
duced by lateral branching from these central filaments Ac¬ 
cording to AreschougW and Ardissone(2) the intergenicula are 
made up of cortical and interior tissue, the cortical tissue con¬ 
sisting of subspherical cells and the interior tissue of ellipsoidal 
or filiform cells arranged in transverse zones. Yendo in his 
figures(86) shows that the intergenicula of species of Amphiroa 
are made up of a cortex of almost isodiametric cells, and a 
medulla of rows of long and rows of short cells alternating in 
a variable pattern. Weber van-Bosse,(82) in speaking of Am¬ 
phiroa, states that, “the branches whether ascending or spread¬ 
ing horizontally, have all a central strand of elongated cells and 
a cortical layer of isodiametric or ellipsoidal cells." In a large 
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number of species of the articulated corallines investigated, the 
intergenicula are made up of epidermis (or a layer of cover 
cells), cortex, and medulla. The epidermis is made up of a 
single layer of rectangular thick-walled cells. 

The cortex consists of filaments whose cells decrease in length 
towards the periphery. These cortical filaments are arranged 
almost parallel to one another except in Cattiarthron, where the 
cortical filaments are flexuous and interlacing. In a consider¬ 
able number of species of the different genera, the cortical fila¬ 
ments radiate obliquely from the medulla, while in Pachyarthron, 
(Pachyarthron cretaceum), Lithothrix (Lithothrix aspergillum ), 
and in some species of Amphiroa, these filaments appear directly 
perpendicular to the medulla, so that in the latter caseB the 
medulla and the cortex are very distinctly differentiated from 
one another. 

Of the three tissues of the intergenicula, the medulla exhibits 
a great variety of structural variations in the different genera 
and in the different species. The medulla of all the species of 
the different genera investigated is made up of filaments whose 
cells are arranged in zones or rows The medulla of Lithothrix 
is merely a single horizontal rows of long cells In Calliarthron 
the medullary filaments are flexuous and interlacing The 
medullary filaments in all species of Amphiroa are straight and 
parallel, with cells in long and short zones alternating in various 
ways. In the other genera the medullary filaments are likewise 
straight, but the cells are iu zones of uniform length 

Yendo<36) definitely illustrates marked variations in the med¬ 
ullary structure of various species of the articulated corallines, 
but he seems to belittle the value of such structures in the segre¬ 
gation of the different genera. Weber van-Bosse,(32) on the 
other hand, emphasizes the fundamental value of such structures 
in her attempt to segregate the different genera. She points 
out that the intergemcular medulla of Amphiroa is made up of 
straight filaments with rows of short cells and rows of long cells 
alternating in various ways, depending upon the species, while 
in CoraUina, Jama, Arthrocardia, Cheilosporum, and Metagonw- 
lithon the medullary filaments are likewise straight, but the cells 
are in rows of equal length; in Lithothrix the medulla is merely 
a single zone of long cells. YendofSS) later finds marked struc¬ 
tural variations in the intergenicular medulla, but considers such 
structural variations as of little generic value, using them only 
in making distinctions between his different sections of the 
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pen us Amphiroa , In a study of the structure of a very large 
number of species of the articulated corallines, collected from 
the Pacific coast of North America and obtained from herbarium 
materials from other parts of the world, made available through 
the courtesy of the different European herbaria, there have 
been found not only profound structural variations of the inter- 
gemcula, of the medulla in particular, but also their value in a 
more logical generic segregation within the group of the artic¬ 
ulated corallines than visualized even by Dr. Weber van-Bosse 
Summarizing, species of Amphiroa are made up of straight and 
parallel filaments and zones of long and short cells variously 
alternating; in Corallines, Bossea, Chcilosporum , Pachyarthron , 
Arthrocardia , Duthiea , Joculator, and Metagoniolithon the med¬ 
ullary filaments are likewise straight and parallel, but the cells 
form zones of uniform length; in Calharthron the filaments are 
flexuous and interlacing; and in Lithothrix the medulla is merely 
a single horizontal row of long cells 

THE BRANCHES 

In the earlier part of this account it was pointed out that the 
erect segmented fronds arising from the crusts, as growth pro¬ 
ceeds, soon cease to be simple, but branch, the branches likewise 
becoming segmented and arranged in various fashions in the 
different genera and in the different species To these branches 
various designations have been given, ramem' f (5 t p63,i7,pp 
266-292; ao) branches, (10,27,32) rann,( 2,3) zweige,{ 13) and ae$te % 
26, p 269) but in this account the designation branches (English 
equivalent of the other terms) will be used consistently. 

The branches are made up of genicula and mtergenicula, or 
structures structurally comparable to the genicula and inter- 
genicula and showing structural expressions of the main erect 
fronds. The number of genicula and mtergenicula that consti¬ 
tute a branch varies m different genera and m different species 
In Coralhna and Bossea, for example, a branch may be made 
up of a single gemculum and an upper segment in ter genicular 
in structure, which, in certain species of Coralhna , serves as the 
sole bearer of the reproductive organ, the conceptacle. In the 
maiority of cases it may itself repeatedly branch, producing a 
pinnate or even bipinnate or pinnately decompound structure in 
certain species of Coralhna, Bossea , Calharthron and Joculator; 
verticillate or dichotomous-verticillate in Metagoniolithon; dicho¬ 
tomous in Amphiroa; dichotomous or dichotomous-cymoid in 
Jama; irregular in Pachyarthron and in Lithothrix; and pin- 
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nate-cymoid in Arthroeardia and Duthiea . In general, in species 
of CoraUina, Bossea , Calliarthron , and Joculator, the fronds are 
distichous, with branches either opposite, alternate, or subalter¬ 
nate, depending on the species* In Corallina (EucoraUtna) ar- 
mata Hook, f. et Harvey, (10, p. 103, pL 40, figs. 1-7) however, the 
fronds are partly distichous and partly polystichous, on account 
of simple ramules arising on the flat surfaces on the upper ends 
of certain intergemcula. In Corallina (Comicularia) Cuvier t 
Lamouroux(i7, p 286, pi fig 8 t a t b) the primary branches are 
distichous and opposite, while the branchlets are dichotomous 
In certain species of Metagoniohthon [Metagoviolithon charoides 
(Lamx ) Weber van-Bosse] (32, p 102) the branching is entirely 
verticillate (polystichous), while in other species [Metagonio- 
htkon gracdc (Harvey) Yendo] (38, p 12) the branching on the 
lower parts is verticillate (polystichous), on the upper parts 
strictly dichotomous* In Lithothnx primary branching ns dicho¬ 
tomous and secondary branching spiral 

According to available literature, the mode of development of 
branches in the articulated corallines has not been traced to any 
considerable extent. Yendo(38,p 27) merely states (citing Am- 
phiroa fragihssima and A. valonoides as examples) that 

The primary stage of the ramules is a mamillary process on the surface 
of the articulus It is built up with a number of laycra of globular or 
rectangular cells not distinguishable from the cortical cells As the process 
elongates upwards by intercalary growth of the cells of one or more layers 
the gemeulum is transformed from one of the elongated cell layers 

01tnianns(25, pp. 269-271) gives only an account of the early stages 
of development in Coralhna , when certain cells of the medullary 
filaments elongate and, after attaining a certain length, short 
segments are marked off at the distal ends, the lower segments 
becoming the gemeulum and the upper segments, the flabellate 
meristem In this study of the development of the branches it 
has been found that the branches arise always on the upper 
portions of the mtergenicula, except m the following three sets 
of cases: in Metagoniohthon they arise from any portion of the 
cortex of the genicula, in certain species of Amphiroa and m 
the case of the secondary branches of Lithothrix, they arise from 
any portion of the side (cortex) of the mtergenicula. Normally, 
and where they arise from the upper portion of the intergeru- 
cula, the branches are medullary in origin, while in the special 
three cases just mentioned they are cortical in origin. In a 
large number of species, particularly those with regular dicho¬ 
tomous branching, the branches are developed from the apical 
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meristem. Prior to the development of the branches, the grow¬ 
ing apex has a conical or semicircular shape. In the early stage 
of the development of the branches certain regions of the apical 
meristem become less active than the other regions, resulting in 
the formation of lobeB, two in dichotomous, three in pinnate, 
four or more in extreme cases. In certain instances these lobes 
elongate considerably prior to the development of the genicula. 
so that the branches appear as if borne on stalks. In the de¬ 
velopment of a branch or upper segments in species with uni- 
zonal genicula, certain cells of the apical meristem elongate con¬ 
siderably, and short segments are marked off at the distal ends, 
the lower segments becoming the geniculum and the apical seg¬ 
ments the flabellate meristem The cells of the central region 
of the apical meristem elongate vertically and divide merely by 
transverse division, producing the rows of cells of the medulla, 
while the cells of the lateral regions elongate obliquely and 
divide both longitudinally and transversely, producing the cor¬ 
tical tissue. The development of the branches in species with 
multizonal genicula is essentially the same as that of the species 
with umzonal genicula, except that in the former case the apical 
meristem undergoes several transverse divisions in the produc¬ 
tion of the genicula. 

In what may be considered the usual or normal cases, the 
branches arise directly from the growing apices as first de¬ 
scribed, but in Metagoniohthon they arise from the subepidermal 
layer of the genicular cortex, m Uthothnx the secondary 
branches arise from the extreme inner layer of the intergenicular 
cortex, and in certain species of Amphiroa they arise from the 
subepidermal layer of the intergenicular cortex In these three 
special cases the branches arise from seemingly matured tissue 
In the early stage of development in these three special cases, 
certain seemingly matured cells of the tissue concerned become 
meristematic, producing branch primordia which undergo de¬ 
velopment in a fashion similar to that described as the normal 
procedure 

A number of authors (cited below in connection with tax¬ 
onomy) have made clear the value of the differences in the modes 
of branching m attempting a logical classification of the arti¬ 
culated corallines. A study of the modes of branching of a 
large number of species of the different genera brought out 
indications of their importance in the segregation of the different 
genera, and likewise in the segregation of the different species. 
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In Corallina ( Corallina officinalis ) and in certain species of 
BosBea (Bossea plumose) the branching is pinnate; in Jama 
(Jama rubens), Chmlosporum (CheUosporum sagittatum ), and 
in most species of Amphiroa (Amphxroa fragttissima) , the 
branching is definitely dichotomous; in Metagoniohthon (Meta - 
goniolithon charoides ) the branching is verticillate; in Ltthothrix 
(Lithothnx aspergillum) the main branches are dichotomous, 
but the branchlets are not uniform in their arrangement; in 
Corallina Cuvieri and m C corniculatai 14, pie. 69,70) the primary 
branches are truly dichotomous, while the branchlets are ar¬ 
ranged pinnately; in Arthrocardia and Duthiea the branching of 
the sterile fronds is pinnate but cymoid when fruiting; m Pachy - 
arthron the branching is composite, dichotomous, or irregular- 
dichotomous* 

LIFE HISTOKY 

The life history of the articulated corallines has never been 
traced chronologically and completely for any one of the known 
species, but indications seem to prove beyond doubt that it is 
essentially similar to that of Corallina officinalis var. mediter¬ 
ranean studied by Yamanouchi (34) According to this author, 
the life cycle of this species involves three types of plants, the 
tetrasporic, cystocarpic, and antheridial, all similar to one an¬ 
other Unfortunately, however, Yamanouchi was unable to 
follow through the life cycle. His culture plants reached only 
the early crustaceous stages From the tetraspores he was able 
to study only 13-celled crustaceous plants, and 17-celled crus- 
taceous plants from the carpospores From the relative number 
of chromosomes, however, his inferences are that the carpospores 
germinate into tetrasporic plants and the tetraspores into sexual 
plants (cystocarpic and antheridial) The carpospores have 
forty-eight chromosomes (2n) and the tetraspores, twenty-four 
chromosomes (n), reduction taking place in the first division in 
the formation of tetrads Unfortunately it has not been pos¬ 
sible in this study to carry through any cultures, and judgment 
along the lines of relations between the different stages of de¬ 
velopment is possible only through their comparison, framed 
through extensive collections of plants growing in nature 
From general observations on species represented on the coast 
of California, particularly on various species of Corallina and 
CaMarthron , there is no apparent difference m the microscopic 
structure of the fronds (genicula and intergenicula) between 
the sexual and asexual plants In size, under practically the 



252 


The Philippine Journal of Science 


1940 


same conditions, however, the sexual plants appear very much 
smaller than the asexual plants. In the genera not represented 
on the coast of California only the tetrasporic plants have been 
available. The inference seems borne out by general experience 
that the sexual plants of all genera are probably very much 
smaller than the asexual plants. 

In 1878 Thuret<30, p. 98) observed that the three types of re¬ 
productive organs in Corallina officinalis var. mediterranea are 
borne on three different seta of individuals In Jania rube,ns, 
however, the cystocarpic and the antheridial conceptacles are 
found m the same plants, and the tetrasporic conceptacles on 
different individuals. <30, pp 99,100) i n the species collected on 
the coast of California no cases of moncecism were detected 
Differences in shape of the different kinds of conceptacles (tetra¬ 
sporic, cystocarpic, and antheridial) were observed in Janw 
rubens and in Corallina officinalis var. mediterranea by Yama- 
nouchi.(84) In our specimens collected from the coast of Cali¬ 
fornia these differences in shape of the different kinds of con¬ 
ceptacles are likewise detected. In species of Corallina the 
antheridial conceptacles are more elongated than the tetrasporic 
conceptacles, and the apices are attenuated Of this species, 
tetrasporic and antheridial plants only were collected, so that 
nothing can be said about the shape of the cystocarpic concep¬ 
tacles. In species of CaUiarthron, such as Calharthron cheilo- 
aponoidra and two others published in another paper, the tetra¬ 
sporic conceptacles are semiglobular, the cystocarpic concep¬ 
tacles conical with blunt apices, and the antheridial conceptacles 
likewise conical but with attenuated apices. From these indi¬ 
cations it is highly possible that in the species of the other 
genera only the tetrasporic stages of which are known at pres¬ 
ent, the different kinds of conceptacles (if they produce likewise 
those different kinds of conceptacles) have likewise different 
shapes 

THE CONCEPTACLES 

The reproductive organs of the articulated corallines are borne 
m a receptacle called conceptaculum,{Q, 32 ) ceramidtum, (10; 11, 
pi. 222) keramidium, (3) conceptacle,(80, pp. 94-96) and Konceptar- 
kulum;{'M‘, 25, p. 865) in this account the designation conceptacle 
(plural, conceptacles) will be used uniformly. 

The development of the conceptacles of the articulated coral¬ 
lines, judging by available records, has not been traced to any 
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considerable extent. All published accounts along these lines 
have dealt merely with a single species ( Coralhna officinalis) 
According to Thuret,(30) the early stages of the development of 
a conceptacle of Coralhna officinalis consist of the inhibition of 
the growth of the central region of the apical meristem of a 
branch, accompanied by decalcification and the gelatmization of 
the cell walls of the central tissue, followed by the sloughing off 
of their cuticular covering. While these activities are going on 
the filaments of the peripheral regions remain meristematic, 
growing up and producing the enclosing conceptacle wall. From 
the tissue at the base of the cavity of the conceptacle thus formed 
the reproductive organs arise, whether tetrasporangia, earpo- 
gonia, or antheridia In the formation of the tetrasporangia 
the basal cells of the conceptacle produce vertical club-shaped 
protrusions which undergo transverse divisions forming the 
tetraspores. The antheridia in Jania rubens (L.) Lamou- 
roux,(28, p 643, fig 288) in Corallina mediterranea Areschoug, 
(26, p 866, fig 3) and in Calhartkron cheilosporimdes Manza(22, 
p 46) arise not only from the bases of the conceptacles but also 
from the inner sides of the conceptacular cavities These indi¬ 
cations lead to the inference that the development and origin of 
the antheridia in all species of the articulated corallines are sim¬ 
ilar. The early stages of the development of the antheridia are 
closely similar to those of the tetrasporangia, except that the 
vertical protrusions are very much slenderer. In the develop¬ 
ment of the sperms the protoplasm collects at the distal ends of 
the protrusions, accompanied by slight swelling of those apices 
Ultimately the walls dissolve, setting free globular structures 
(sperms) each provided with a polar flagellumlike structure 
consisting of the cytoplasm that has not been used up in the 
formation of the sperm proper. Thuret does not seem to have 
followed the stages of the development of the cystocarps to any 
considerable extent He merely states that the basal filaments 
of the conceptacles give rise to the trichophoric apparatus of 
cylindrical cells All these cells divide transversely, the basal 
segments remaining short, forming carpogonia. while the ter¬ 
minal segments elongate, forming the trichogynes. The carpo- 
spores arise from the carpogonia situated at the periphery of 
the trichophoric system. The formation of carpospores consists 
of the elongation and swelling of the carpogonial cells accom¬ 
panied by transverse division, the apical segments undergoing 
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further successive divisions (two or three), forming segments 
which becomes spherical, which later are set free as carpospores 
Yamanouchi(M) merely states: 

Generally the conceptacles are formed at the end* of the branehe* of 
the thallue The reproductive organs, which arise within the conceptacles 
originate from the so-called disk cells which compose the central portion 
of the growing apex of each branch. The disk cells located at the periphery 
continue to divide and grow around the reproductive organa leaving only 
small aperture or ostiolo at the apex, thus forming tho conceptacle. The 
3 kinds of reproductive organs (tetraspores, antheridia, and carpogonla) 
are produced in conceptacles on 3 different individuals 

In the formation of the tetraspores the disc cells divide into 
two, the lower segments forming the stalk cells, the upper, the 
tetraspore mother cells. The tetraspore mother cells elongate 
and become club-shaped, accompanied by two successive nuclear 
divisions, the first being heterotypic, the second, homotypic, and 
followed by transverse wall formation, resulting in the forma¬ 
tion of the tetraspores. The disc cells, in the formation of the 
male reproductive organs, likewise divide into two, the basal 
segments forming the stalk cells, the upper, the antheridia. The 
antheridia elongate and the nuclei divide once. One of the 
daughter nuclei in each antheridium migrates to the apex and 
the other migrates towards the base, followed by transverse wall 
formation between the two nuclei. The apical cells enlarge and 
become spherical; these are set free as spermatia. In the for¬ 
mation of the female reproductive organs the disc cell undergoes 
transverse division, the lower segment forming the stalk cell, 
the upper segment, the auxiliary cell The auxiliary cell, in 
turn, gives rise to two lateral cells, only the older one of which 
becomes functional. This older cell elongates and the nucleus 
divides into two nuclei one of which remains in the swollen base 
to constitute the carpogonial or egg nucleus, while the other 
moves to the tapering upper portion of the cell, the trichogyne, 
and functions as a trichogyne nucleus. The early stages of the 
development of the cystocarp consist in the fusion of the spher- 
matium and the egg, accompanied by the fusion of the auxiliary 
cells (numbering 60 to 70 in each conceptacle) resulting in the 
formation of a large central cell. The fertilized nuclei then 
migrate to the central cell and arrange themselves along the 
periphery. Each of the sporophyte nuclei divides once, forming 
two daughter nuclei, one of which remains in the central cell 
while the other migrates to the lateral process produced by the 
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central cell. The cellB on the surface of the central cell undergo 
repeated transverse division, forming chains of cells which en¬ 
large and become spherical. These cells are finally set free as 
carpospores. 

In my own study of the early stages of the development of 
the conceptacles of a large number of species of the different 
genera, I found two types of development: the CoraUina type of 
conceptacular development, and the Amphiroa type of concep- 
tacular development. To the CoraUina type belong the concep¬ 
tacles of species of CoraUina, Jania, Joculator, Duthiea, Arthro- 
cardia, Chedosporum, Calliarthron, and Bossea, while to the 
second group belong those of the species of Lithothrix, Amphiroa, 
and Metagoniohthon. In Calliarthron and Bossea the concep¬ 
tacles are not developed on the actively meristematic regions of 
the branches, but rather on the seemingly matured intergenicula 
In the beginning of the development of the conceptacles in these 
two genera certain cells of the outermost layer of the intergeni- 
cular cortex become actively meristematic, dividing transversely 
and thereby producing a peripheral layer of cells which soon 
becomes thick-walled. This layer serves as a protective covering 
of the conceptacular primordium. After this initial stage the 
subsequent stages are closely similar to those found in the other 
genera of this group of the CoraUina type, which in turn are 
closely similar to that described by Thuret(80) for CoraUina 
officinalis, except that prior to the development of the reproduc¬ 
tive organs, whether tetrasporangia, carpogonia, or antheridia, 
the basal tissue of the conceptacular cavity undergoes develop¬ 
ment forming parenchymatous tissue from which arise the 
reproductive organs. 

As m the cases of Calliarthron and Bossea, the conceptacles of 
Amphiroa, Lithothrix, and Metagomolithon arise from the seem¬ 
ingly matured cortex of the intergenicula. In the early stages 
of the development of the conceptacles in the latter three genera 
a layer of cells of the intergenicular cortex, situated one or more 
layers below the epidermis, becomes meristematic, while the sur¬ 
rounding layer or layers of cells remain inactive. The cells of 
this meristematic layer elongate radially, the cells of the central 
region elongating more rapidly than the cells of the peripheral 
regions, thus producing emergences on the surfaces of the inter¬ 
genicula. The elongation of the meristematic cells forces the 
nonmerlstematic layer or layers of cells to rupture, the apical 
regions of the emergences thus creating an opening. The cells 
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at the region of breakage become raeristematic, undergoing 
mostly radial division, thus producing the ostiolar portion of the 
conceptacle. In these three genera it appears that the basal 
tissue of the conceptacle becomes directly the propagating tissue. 

The stages of the development of the reproductive organs in 
various plants studied by me have not been traced consecutively, 
but indications show that they are the same throughout the 
whole group and follow the stages described by Thuret and Ya- 
manouchi for Coralhna officinalis. As has been stated in con¬ 
junction with the life history of this group, the three kinds of 
conceptacles (tetrasporic, cystocarpic, and antheridial) have 
thus far been found only in certain species of Coralhna, Calhar - 
thron, and Jama, while the accessible materials of the other 
genera (Amphiroa, Lithothnx, Mctagomohthon , Pachyarthron t 
Artkrocardia, Cheilosporum , Duthiea , Joculator, and Bossea) 
have thus far provided only tetrasporic conceptacles The repro¬ 
ductive organs, except the anthendia, arise from the bases of 
the conceptacular cavity, except m Duthiea Setchellh and certain 
species of Artkrocardia (which are described in another paper), 
where the tetraspores have been found to arise both from the 
base and the wall of the conceptacle. As has been reported, 
the tetraspores are in transverse zones within the tetrasporan- 
gium, The antheridia are slender, club-shaped filaments, each 
giving rise to one spermatium with a polar flagellumhke struc¬ 
ture, resembling that reported by Thuret in Coralhna officinalis 
The appendage, according to Thuret, is not a motile organ, but 
rather a part of the cytoplasm which has not been completely 
consumed in the formation of the spermatium proper. 

Several authors (cited below in conjunction with the taxonomy 
of this group) have emphasized the fundamental value of the 
varying positions of the conceptacles in distinguishing the dif¬ 
ferent genera of the articulated corallines. This indication has 
been confirmed in my own study of a large number of species 
of the group. In Coralline, Jama , Artkrocardia f and Duthiea 
the conceptacles are practically all terminal or apical; in Jocu~ 
lator, both terminal and lateral; in Cheilosporum, on the upper 
margins of the wings of the mtergenicula; and in Calliarthron, 
Amphiroa, Pachyarthron, Bossea , Lithothrix, and Metagonio - 
lithon, they are scattered over the surfaces of the intergenicula, 

In connection with the position of the conceptacles, we have 
applied the terms terminal and lateral. (22* pp. 46,47) Terminal 
conceptacles are found, as indicated, in all species of CoraUina > 
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Jania , Arthrocardia , Duthiea, Joadator , and in certain species of 
Calharthron , while lateral conceptacles are found in all species of 
Amphiroa, Bossea, Lithothnx, Chetlosporum Calharthron, Pa- 
chyarthron , and Joculator . Schmitz and Hauptfleisch,<28, p. 640) 
however, seem to have a different viewpoint in regard to the 
interpretation of the conceptacles being terminal, when they 
emphatically designate the conceptacle of both Coralhna and 
Chetlosporum as terminal In Corattina, for example, the con¬ 
ceptacles are borne on the apices of the segments. They arise 
from the apical meristem, and in their development the entire 
apical meristem is used up, terminating the axial growth of the 
segments. Conceptacles developed m this fashion are practically 
upright, except in Duthiea where they are slightly tilted side¬ 
ways To these conceptacles the term “terminal conceptacles” 
is applied In the case of Amphiroa, on the other hand, the 
conceptacles are borne on the seemingly matured portions of the 
segments. They arise from the cortex, and appear as lateral 
promotions on the segments. To the conceptacles borne in this 
fashion the term “lateral conceptacles” is applied 

In dealing with the positions of the conceptacles (a) their 
origin and (6) their position relative to the axes of the segments 
from which they arise are to be considered Terminal concep¬ 
tacles are those on the apices of the segments and springing from 
the apical meristem, and the lateral conceptacles are those on 
the sides of the segments and springing from the seemingly 
matured tissue. In a sense, likewise, terminal conceptacles are 
primary in origin while the lateral conceptacles are secondary 
in origin, since the former spring from the apical meristem and 
the latter from the seemingly matured tissue (by secondary 
meristem). 

HISTORICAL SKETCH OP THE GENERIC CONCEPTIONS 

According to available records, a number of the articulated 
corallines were known and studied as early as the middle of the 
18th century, but no attempt was made to segregate them among 
the different genera. All species known about that time were 
referred merely to a single genus, Corallina,^* 8,21) a genus 
likewise including other calcified algse such as species of Hah- 
meda (green algse) and Galaxaura (red algse) In the early 
part of the 19th century, however, great interest arose in the 
taxonomy of the algse, and from this time on to the early part 
of the 20th century a number of works dealing with the genera 
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of tiie articulated corallines were published Lamouroux, in 
1812(16) and 1816,(17) established three genera of the articu¬ 
lated corallines distinguished primarily by the modes of branch¬ 
ing: Amphiroa, with branching dichotomous or verticillate and 
the "articuli” separated by cushions of an opaque and horny sub¬ 
stance; CoraUina, with branching trichotomous; and Jania, with 
branching dichotomous Decaisne in 1842(6, pp 110-126) adopted 
the three genera established by Lamouroux, but further distin¬ 
guished Cheilosporum and Arthrocardia as subgenera of the 
genus Amphiroa. In his account he placed particular emphasis 
on the position of the conceptacles in distinguishing the three 
genera: CoraUina, with terminal conceptacles and with irregular 
branching; Jama, with conceptacles provided with two or four 
horns of ramuli and with branching either pinnate or dicho¬ 
tomous; and Amphiroa, with conceptacles scattered over the 
surfaces of the articuli. Areschoug(S) recognized 5 genera by 
elevating Cheilosporum and Arthrocardia (the two subgenera 
of Decaisne) to generic rank in addition to three genera already 
established, recognizable thus: Amphiroa, with terete-filiform, 
subterete, compressed or flat fronds; with branching di- or tri¬ 
chotomous or “dichotomo-verticillata;" with the cortical cells of 
the articuli small, and of the interior, long and in uniform trans¬ 
verse zones; with polymorphic articuli, genicula corticated, and 
conceptacles scattered over the articuli; Cheilosporum, with the 
base of the frond terete and flat towards the upper parts, the 
cortical cells of the articuli elliptic-roundish, and of the interior, 
long and in uniform transverse zones, articuli sagittate or ob- 
cordate, genicula noncorticated, and the conceptacles on the 
upper margins of the lobes of the articuli; Arthrocardia, with 
fronds subterete near the base and compressed to flat towards 
the top, the cells of the cortex of the articuli elliptic roundish 
and of the interior long and in uniform transverse zones, pinnate- 
branching, the conceptacles terminal on the apices of the articuli, 
and with noncorticated genicula; Jania, with dichotomous 
branching, the cells of the cortex of the articuli oblong and of 
the Interior filiform and subcontinuous, articuli cylindrical, sub- 
clavate or subhastate, genicula noncorticated, and conceptacles 
terminal and provided with horns; CoraUina, with branching 
pinnate, the cells of the cortex of the articuli subspherical and 
of the interior filiform and elliptical and in uniform transverse 
zones, articuli compressed or complanate, genicula noncorticated, 
and terminal conceptacles with or without horns. Areschoug, 
m addition to elevating Arthrocardia and Cheilosporum to 
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generic rank, restored to independent generic rank the genus 
Jania of Lamouroux and referred back all the pinnate species 
of Jania Decaisne to species of Coralltna. In 1867 J. E. Gray<&) 
proposed an additional monotypic genus, Lithothrix (L. asper¬ 
gillum ), recognizable by pustulifonn conceptacles scattered on 
the articuli, pinnate- or verticillate-branching, and articuli short, 
compressed on the upper parts of the main branches and 
cylindrical on the branchlets. In 1897 Schmitz and Haupt- 
fleisch(28, pp. 642,643) adopted only 3 genera, Amphiroa, CheUo- 
eporum, and CoraUma, reducing Arthrocardia, to a synonym 
under Cheilosporum and Jama to a synonym under Coralline . 
These authors segregated the three genera by the positions of 
the conceptacles; in Amphiroa conceptacles scattered over the 
flat surfaces of the joints; m Cheilosporum conceptacles terminal, 
immersed in the apices of the hornlike projections of the joints; 
in Coralline conceptacles likewise terminal, but immersed in the 
apices of the branches. Incidentally, Schmitz and Hauptfleisch 
were the first to call attention to the fact that the conceptacles 
in Arthrocardia are strictly terminal, a viewpoint that will be 
considered in detail later when we deal with the genus Arthro¬ 
cardia and with the genus Cheilosporum the conceptacles of 
which they interpreted as terminal* In 1904 Weber van- 
Bosse(32) recognized eight genera, distinguishable primarily not 
only by the position of the conceptacles but also by the structure 
of the genicula and of the intergenicula. The generic distinc¬ 
tions of this author are summarized in her “Synoptical Key” 
which runs as follows 

I Fronds branched, articulated, calcified joints separated by horny 
pliable nodes. Jointa consisting: of a more or less developed 
cortical layer. Conceptacula either occurring as wart-like or 
conical processes on the joint or immersed in the tissue of the 
joint 

a. Joints cylindrical or broadened; in the central strand, rows of 
short cells are intercalated between rows of the cells all 
standing vertically one above the other. Nodes consist of 2 
or more, rarely one, rows of cells that alternate in the same 
way as, and have the same size or almost the same size a<*, 
the cells of the Joint Conceptacula on the joint 

Amphiroa Lamx 

b Joints cylindrical; in the central strand the cells have throughout 
the whole joint almost the same dimension and stand vertically 
one above the other. Nodes consist of many rows of cells 
which are much smaller and have thicker walls than the cells 
of the joint Conceptacula on the joint M^tanonwHthon g. n 
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c. Joints flat short elliptical in outline, with a central strand of 
non-calcified, intricated filaments, with cells not standing ver¬ 
tically one above the other, and with a considerable layer of 
calcified cortical cells Cells of the cortical layer large, near 
central strand full of big grains of starch, growing smaller 
towards the periphery, covered by a thick cuticle Nod< s con¬ 
sist of small thick-walled cells Ccnceptacula unknown. 

IMharthron g n 

d In the central strand all the cells have almost the same dimension 
throughout the whole joint. Nodes consist of one row of long 
cellB 

1 Joints cylindrical or broadened wing-like; conceptaclcs form 

comeal protuberances on the joint Arthrocardia Aresch 

2 Joints cylindrical or broadened wing-like, conceptaclcs on the 

uppei margin of the broadened wing, immersed m the tissue 
of the joint , . Chrilonporum Aiesch 

% Joints cylindrical or flattened; conceptaclcs at the growing top 
of the branches, immersed m the tissue of the joint 

Coralh>in Lamx in cl Jama Lamx 
II Fronds branched, articulated, cylindrical, calcified joints separated 
by calcified constrictions of the frond The joints consist of 
central strand of long, undivided non-calcifiod filaments standing 
in vertical rows with the calcified cells of the constrictions, and 
of a cortical layer of calcified horizontally elongated cells Con- 
ceptacula on the joints Lithothnx Gray 

Yendo<38) in 1905 recognized only 7 genera by reducing Arthro- 
cardia to a section of the genus Amphtroa. According to this 
author, Am.ph.noa has the propagating cells generated in the 
cortex, the conceptacles on the margins or on the flat surfaces 
of the articuh, the genicula unizonal or multizonal, and the inter- 
genicular medulla with several zones of “articoli” interposed 
with zones of “otricoh” or with zones of “articoli” only; Meta- 
yomohthon has the propagating cells generated in the medulla, 
genicula multizonal, and cylindrical articuli and verticillate 
ramuh; Ldhothnx has the propagating cells generated in the 
medulla, the genicula not especially differentiated, the mam 
branching dichotomous, with compressed articuli, and ramuli pin¬ 
nate, with cylindrical articuli, Cheilosporum has the propagating 
cells generated in the medulla, genicula unizonal, and conceptacles 
sessile and immersed in the articuli or pmnulets; Coralhna has 
the propagating cells generated m the medulla, unizonal genicula. 
stalked conceptacles, and pinnate branching; Jama has the pro¬ 
pagating cells generated in the medulla, unizonal genicula, stalked 
conceptacles, and dichotomous branching; and Litharthron has 
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the propagating cells generated in the medulla, the genicula mul- 
tizonal, flat articuh, and branching di- or trichotomous. 

In the final analysis it has been found that (a) in foregoing at¬ 
tempts to distinguish the different genera of the articulated coral¬ 
lines there is no definite uniformity m the characters used, 
which makes their application most uncertain; ( b ) in all these 
attempts no consistent effort has been made to determine the 
type species on which the different genera are founded and to 
associate with the generic names only species closely related to 
these types. In the following, an effort will be made to deter¬ 
mine the proper type species of each genus and to more clearly 
determine proper generic limits and specific relationships m 
accordance with consistency as to type species 

Of the 8 genera thus far proposed (Amphiroa, Arthrocardia, 
Cheilosporum, Coralhna , Jama, Litharthron , Lithothnx , and 
Mefagoniohthov) , the genus Litharthron cannot, in the sense of 
our interpretation, be related to the other articulated corallines 
Specimens of Litharthron austrahs from Anna Weber van-Bosse 
as well as the Harvey specimens (Herbarium of the British 
Museum and Kew Herbarium) referred to Amphiroa australis 
Sond, on being carefully studied, fully confirmed this point of 
view. In addition, in 1931, Yamada,(33) after a thorough study 
of the type, convinced himself that the chosen type of Lithar¬ 
thron, Amphiroa australis Sond , is a species of Rhodopeltxs 
The genus Litharthron will therefore not be included in the fol¬ 
lowing consideration. During the study of a large number of 
species of the articulated corallines collected from the west 
coast of North America and from various parts of the globe, 
made available through the courtesy of the different European 
herbaria, there have been found a number of species that can¬ 
not be referred to any proposed genera, so that it will be neces- 
sarv not only to revise the genera already established but also 
to describe four new genera as well as two new distinguished 
subgenera to which these species may be referred. 

Key to the genera of the articulated corallines 


Plants with terminal conceptacles ~ 3. 

Plants without terminal eonceptacles 7. 

1 Conceptacles all terminal 3. 

1 Conceptacles both terminal and lateral 2 


2 Intergenicular medullary filaments straight 1 Joculator Manza 
2 Intergenicular medullary filaments flexuous and interlacing, 

2 Calliarthron Manza 
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3. Branching dicbotomoui or dicho&omoos-cymoid .« . 9. Jania Lams 

8. Branching wholly or partially pinnate, or pinnate-cymold.- 4 

4 Branching wholly or partially pinnate 4 Coralline. L. (emend 

Lamx.) _ . .. .. ...6. 

4. Branching pinnate-cymoid (pinnate on vegetative parts and 

cymoid on fruiting parts) * -- 9, 

6 Conceptaclea nonantenniferoua. 

4a. CoralHna ( Eucoralhna ) subgen. nov 
5 Conceptacles antenmferous. 

46. CoralHna (Comtcularia) Mans* 
6 Conceptaclea upright (pores apical). 

5. Arthrocardia Decne. (emend. A reach.) 
6 Conceptacles oblique (pores slightly lateral). 

6. Duthiaa Manx*. 

7 Conceptaclea restricted on upper margins of upper lobes 
of intergemcula 7 Cheilogporttm A reach 

7. Conceptacles scattered over surfaces of intergenicula. 8 
8. Genicula unisonal .... ^ .. 9 

8 Genicula multizonal .. 18 

9 Intergenicular medulla unizonal 8 Lithothnx Gray 

9. Intergenicular medulla multizonal 10 

10. Intergenicular medullary filaments straight 11 

10 Intergenicular medullary filaments floxuous and 
interlacing .. .... 2. Calliarthron Mania. 

11. Intergenicular medullary cells in transverse 
zones of equal length „ 12 

11. Intergenicular medullary cells In transverse 
zones of long and short cells 
9. Amphiroa Lamx (emend Weber van-Bosse) 
12. Intergenicula compressed 10 Botwea Manza 
12 Intergenicula cylindrical 

11. Pachyartkron Manza 
18. Intergenicular medullary cells in transverse 
zones of equal length 

12. MetaponiolUhon Weber van-Bosse. 
18 Intergenicular medullary cells in transverse 
zones of long and short cells. 

9. Ampkxroa Lamx. (emend Weber van-Bosse) 

l. Genus JOCULATOR Manza 

Joeulator Manza, Proc. Nat. Acad Sd U. 8. A 23 (1987) 47. 

Fronds fragile; branching pinnate, mostly pinnate-decom¬ 
pound; segments near base cylindrical or compressed, on upper 
parts compressed; genicula unizonal; intergenicular medullary 
filaments straight, with cells in transverse zones of equal length; 
conceptacles terminal in apices of ramules, lateral on flat sur¬ 
faces of intergenicula. 
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Type species: Joculator pinnatifolius Manza. 

Specimens of the species of this genus have been collected 
thus far only from the coast of Central California by F. M. Reed, 
and from Japanese shores (Boshu, Kazusa, Misaki, and Shimoda 
Provinces) by Yendo.(36, p. 22,38, p. 28) Species of this genus 
bear characters of Corallina and Bossea, having terminal con- 
ceptacles borne in the same fashion as those of Corallina, and 
lateral conceptacles borne in similar fashion as those of Bossea 
In addition, the microscopic structure of the genicula and of the 
intergenicula of these genera, Bossea, Corallina, and Joculator, 
are similar: unizonal genicula; intergenicular medullary fila¬ 
ments straight with cells in transverse zones of equal length. 
Species of these three genera merely differ in the positions of 
the conceptacles: in Corallina the conceptacles are terminal and 
restricted on the apices of the ramules; in Bossea they are limited 
to the flat surfaces of the intergenicula; and in Joculator they 
are terminal on the apices of the ramules and likewise lateral 
on the flat surfaces of the intergenicula. Joculator pinnatifolius 
is a very slender species. It has cylindrical or slightly com¬ 
pressed segments near the base and has comparatively thick, 
flattened, cuneate segments on the branches. The primary divi¬ 
sions of the fronds (or branches) consist of simple ramules 
below, and long branches above, and these are in turn once or 
twice pinnately divided, with the divisions likewise made up of 
simple ramules below and long branchlets above. The ultimate 
divisions of the branches in this species are always made up of 
simple ramules. In this species practically all segments except 
those nearest the base bear opposite members, either simple, 
short ramules or long, compound branches. The terminal con¬ 
ceptacles are borne on the apices of simple ramules like those of 
Corallina officinalis L., and the lateral conceptacles are borne on 
the fiat surfaces of the ramules, like those of Bossea plumosa. 

Key to the epecieo of Joculmtor 

a\ Fronds 4 to 7 cm long 1. J. pttmatifolius Man** 

a •. Fronds 12 cm long - 2. J, mawimus < Yendo) Mann 

JOCULATOR PINNATIFOLIUS Uun, PUU 1, flffi. 1 «*4 I 

Joculator pinnatifoUuo Manza, Proc. Nat Acad. Sd U S A. M 
(1987) 47. 

Fronds erect, 4 to 7 cm long; branching plumosely bi- or trlpin- 
nate and opposite; primary branches consisting of ramules and 
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long branches once or twice divided, ultimate branches always 
composed of ramules; intergenicula near base cylindrical or 
slightly compressed, 1 mm long and 1 mm in diameter, on upper 
parts on primary branches compressed-cuneate, 1 mm long and 

1 to 2 mm broad, on ramules awl-shaped or spathulate, 1 to 8 
mm long and 1 mm broad; conceptacles terminal on apices of 
unsegmented ramules, antenmferous or nonantenniferous, and 

2 each on flat surfaces of intergenicula, borne singly near upper 
lobes. Cystocarpic and antheridial plants unknown. 

Type specimen. —Tetrasporic, Herb. Umv. Calif. No. 545769. 
Orange county, coast of Central California; west coast of North 
America. 

Only a single additional species has been described thus far 
that may be properly referred to this genus 

JOCULATOR MAXIMUS (Ywdo) Mann. 

Joculator manmus (Yendo) MANZA, Proc Nat Acad Sci. U. S. A 
(11) 23 (1937) 567. 

Chetlosporum. maximum Yendo, Joum. Col). Sci Imp. Umv Tokyo 1® 
(1902) 22, pi. 2, figs. 18, 19; pi 6, fig 9 , 20 (1905) 26 

Fronds 12 cm long, branching plumosely bi- or tnpinate and 
opposite, divisions mostly composed of simple ramules on lower 
parts and of long branches on upper parts, entirely of simple 
ramules on branchlets; intergenicula near base cylindrical, 1 to 
2 mm long and 1 to 1 B mm broad, intergenicula of upper parts 
on branches compressed-cuneate, 1 to 2 mm long and 2 to 8 mm 
broad, intergenicula of ramules spathulate, 2 to 4 mm long and 
1 to 2 mm broad; tetrasporic conceptacles both terminal on 
apices of ramules with pores apical, and lateral on flat surfaces 
of intergenicula, 2 on each surface borne singly near upper lobes, 
with pores central 

Type: Chetlosporum maximum Yendo. Type specimen in 
Herb. Imperial Univ. Tokyo 

2. Genus CALLIARTHRON Manza 

Calharthron Manza, Proc Nat Acad Sci U. S A. 23 (1937) 46 

Fronds extremely fragile; branching dichotomous, pinnate, or 
dichotomous-pinnate, segments cylindrical or compressed; gem- 
cula unizonal; intergemcular medullary filaments flexuous and 
interlacing; conceptacles semiglobular or conical, borne along 
margins and flat surfaces of intergenicula, or on apices of 
ramules, and along margins and flat surfaces of intergenicula. 
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Type species: Callmrthron cheilosporioides Manza. 

Species of this genus seem to occur only on the temperate 
shores. Thus far 10 species are known in this genus; Harvey 
(specimen in Herb Kew) collected specimens in Esquimault, 
British Columbia, and referred them to Amphiroa rudis In 1842 
T)ecaisne(6, p 112) described Amphiroa (Arthrocardia ) vertebra¬ 
tes, collected from Monterey, California. Yendo (39, pp 16,19,21) 
reported 3 specimens collected from Japan (Kazusa and Hak- 
kodate Provinces) as species of Chcilosporum . From the west 
coast of North America Prof W. A Setchell and myself collected 
5 new species published in a separate paper 

In the majority of cases species of Calharthron may be dis¬ 
tinguished very readily from species of the other genera of the 
articulated corallines by the position of the conceptacles along 
the lateral margins of the mtergemcula m addition to those on 
the flat surfaces Thus far the conceptacles borne along the 
lateral margins of the compressed intergenicula are found only 
in most species of this genus. In some species (described in 
a separate paper), however, the conceptacles are restricted to 
the flat surfaces of the intergenicula in a fashion similar to those 
of species of Bossea In this particular case the species of Cal¬ 
harthron differ from species of Bossea merely by the structure 
of the intergenicular medulla (22, p 46) In Calharthron the in- 
tergemcular medullary filaments are flexuous and interlacing, 
while in Bossea they are straight 

Key to the species of Calharthron 

a 1 Conceptacles both terminal and lateral 

1 C modi stum (Yendo) Manza 

a * Conceptacles all lateral 

b 1 Conceptacles restricted on convex surfaces of intergenicula 

2. C Schmxttxx Manza 

b * Conceptacles scattered over surfaces of intergenicula 

c 1 Conceptacles borne on flat surface, along lateral margins, and on 
upper margins of upper lobes of intergenicula 

3 C cheilosporioidrs Manza 
o* Conceptacles borne on flat surface and lateral margins of inter* 
gcnicula 

d \ Branching dichotomoub-p innate 4 C S^tchelhae Manza. 

d * Branching pinnate, rarely dichotomous-pinnate 
e 1 Branching pinnate and subalternate 

5 C yessoensc (Yendo) Manza. 
e *. Branching pinnate and opposite, rarely subaltemate 
f 1 Branching interrupted-pinnate and opposite 

6 C regenerant Manza. 
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/’.Branching not interrupted-pinnate. 
g \ Fronde plumosely or densely branched. 

7. C. pmnutatum Manse 

g * Fronds sparsely branched. 

8. C tatxaevmum (Yendo) Manse. 

CALUAKTHROK CBE1LOSPOKIOIDBS Muu. PUto S, In. 1 to a 

CaUiarthron eheiloeporunde * Mania, Proc. Nat. Acad Sci. U. S A 
28 (1937) 46. 

Fronds erect, 10 to 29 cm long; branching loosely pinnate and 
opposite or subalternate; intergenicula near base cylindrical, 1 
to 6 mm long, 1 to 2 mm in diameter, on upper parts compressed- 
cuneate or obcordate, with rounded lobes 1 to 2 mm long and 
2 to 4 mm broad; conceptacles on upper lobes and lateral mar¬ 
gins and flat surfaces of intergenicula appearing first along 
margin 1 to 8, later crowded on flat surfaces, conical with blunt 
apices in tetrasporic plants, conical with pointed apices in an- 
theridial plants. Cystocarpic plants unknown. 

Calliarthron cheilosponoides, the type of the genus, is the 
largest species known at present, the fronds attaining a height 
of about 80 cm. It has long-cylindrical, thick, basal segments, 
and segments on the upper parts uniformly compressed-cuneate 
or obcordate, with rounded lobes. This species differs from all 
species of CaUiarthron in having conceptacles on the upper lobes 
of the intergenicula in addition to those on the lateral margins 
and flat surfaces. These conceptacles on the upper lobes of the 
intergenicula in this species are borne in almost the same fashion 
as those in species of Cheilosporum, so that the designation Cal¬ 
liarthron cheilosponoides is chosen to signify the Cheilosporum- 
like nature of the species. Of this species only tetrasporic and 
antheridial plants have been collected thus far. The antheridial 
plants are very much smaller than the tetrasporic plants, the 
former being about 15 cm high and the latter about 30 cm high 
The antheridial plants bear conical conceptacles with extremely 
pointed apices, giving the flat surfaces of the intergenicula a 
spiny appearance and the lateral margins a serrate outline, while 
the tetrasporic plants bear conical conceptacles with blunt apices, 
giving the surfaces of the intergenicula a warty appearance. 

Type specimen. —Tetrasporic, Herb. Univ. Calif. No. 5U572U, 
Pacific Grove, coast of central California; antheridial, Herb. 
IJniv. Calif. No. 515721. Pebble Beach, Carmel Bay, coast of 
central California, west coast of North America. In Herb. Univ. 
Calif. 
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There are 9 additional species thus far described which may 
be properly referred to this genus: 

CiLLUmiON BUDS IBunr) Hun crab. an. 

Avnphiroa rudi* Harvey (in Herb. Kew) 

CALLIARTHRON VERTEBRAL 18 (DacaUat) Mans* comb, hot, 

Ampkiroa ( Arthrocardia ) vertebralis Decaibnr, Mem. «ur 1 m Coral¬ 
lines (1842) 112. 

In Calliarthron rudis and Calliarthron vertebralis we have 
only fragments of probably the type specimens for study, so that 
specific descriptions are impossible. Study of the fragments 
shows that the genicula are unizonal, the intergenicular med¬ 
ullary filaments are flexuous and interlacing, and the conceptacles 
are borne along the margins and flat surfaces of the intergeni¬ 
cula, which are characters of species of Calliarthron and not of 
species of Amphiroa under which they were referred previously. 
As available specimens of those species are merely fragments 
of the segments, it seems best at present to recognize their 
present designations and to merely list them under Calliarthron , 

CALLIARTHRON MODBSTUM (Y*swU) Kun. 

Calliarthron modestum (Yendo) MANXa, Proc. Nat. Acad. Sci. U. S. A 
23 (1937) 664, 666 

CheiloBporum ancep* var. modesta Yendo, Joom. Coll. Sci. Imp. Univ. 
Tokyo 1« (1902) 19, pi 2, fig 9, pi. 6, fig 3; ibid 20 (1906) 20 

Fronds 5 cm long, branching pinnate and opposite to sub¬ 
alternate; intergenicula near base cylindrical or subcompressed, 
1 mm long and 1 mm broad, intergenicula of upper parts com¬ 
pressed, mostly obcordate with lobes acute, 2 mm long and 2 to 
3 mm broad; tetrasporic conceptacles mostly along lateral mar¬ 
gins and flat surfaces of intergenicula, but occurring sometimes 
on apices of simple ramules. 

Type: Cheilosporum anceps var. modesta Yendo, in Herb. Imp 
Univ. Tokyo. 

Type locality .—“Hakkodate, Japan." 

The type of this species is not available for study, but we 
have an excellent specimen of the variety whose designation is 
in the handwriting of Yendo, which shows characters of species 
of Calliarthron, and on which specific diagnosis is based 

CALLIARTHRON TESSOENSE <T«n3e) Mann 

Calliarthron yeesoeme (Yendo) Manza, Proc. Nat Acad Sci U. S, A 
23 (1937) 606, 667. 

Cheilosporum yessoense Yendo, Joum, Coll. Sd, Imp Univ. Tokyo 19 
(1902) 19, pi 2, figs 12, 13; pi 6, fig. 6; ibid 20 (1906) 20. 
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Fronds 7 cm long; branching pinnate and aubalternate; inter- 
gemcula near base cylindrical, 1 to 2 mm long and 1 mm broad, 
intergenicula of upper parts compressed, obcordate, with lobes 
rounded, 2 mm long and 2 to 6 mm broad; tetrasporic concep- 
tacles along lateral margins and on flat surfaces of intergenicula 

Type: Cheilosporum yessoeme Yendo. Topotype specimen, 
tetrasporic, Herb . Univ Calif . No 9078S. 

Type locality .—“Hakkodate, Japan.” 

The type of this species is not available for examination, but 
we have excellent material of topotype specimens seemingly col¬ 
lected and determined by Yendo himself, on which the specific 
diagnosis is based. 

CALLIARTHRON LATISSMUM (Ymdo) Mans*. 

Calluxrthron latiA8imum (Yendo) Manza, Proc Nat Acad Sci U S 
A 23 (1937) 564 

Chetlosporum latiaRimum Yendo, Journ Coll Sci Imp. Univ Tokyo 
16 (1902) 21, pi 2, 16, 17; pi. 6, fig 7; ibid 20 (1905) 20 

Fronds 7 cm long; branching pinnate and opposite to sub¬ 
alternate; intergenicula near base cylindrical or slightly com¬ 
pressed, 1 to 2 mm long and 2 mm broad, intergenicula on upper 
parts compressed-obcordate with lobes rounded, 2 to 3 mm long 
and 3 to 6 mm broad; tetrasporic conceptacles both along mar¬ 
gins and on flat surfaces of intergenicula. 

Type: Cheilosporum latwaimum Yendo Topotype specimen 
tetrasporic, Herb Univ . Calif . No . H81U7. 

Type locality. —Kazusa, Japan. 

Since the exact type of this species is not available for study, 
a topotype seemingly collected and determined by Yendo himself 
was examined It bears all essential characters of species of 
Calliarthron according to the present treatment of the genus. 

CALLIARTHRON PINNULATUM PI»U J 

Calliarthron jnnnufafum Manza, Proc. Nat Acad Sci U S A. 28 
(1937) 666, 

Fronds 7 to 11 cm long; branching plumously bi- or tripinnate 
and opposite (rarely dichotomous-pinnate), primary divisions 
composed of simple ramules and long branches, once or twice 
pinnately divided and entirely composed of simple ramules on 
hranchlets; intergenicula near base thick, cylindrical or subcom- 
pressed, 1 to 3 mm long and 2 mm broad, on upper parts on 
branches corapressed-cuneate, 2 to 3 mm long and 2 to 3 mm 
broad, on branchlets spathulate, 2 to 4 mm long and 1 to 2 mm 
broad; tetrasporic conceptacles on flat surfaces of intergenicula, 
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mostly 2 on each surface, borne singly near upper margins of 
upper lobes, single and central on flat surfaces of ramules, with 
pores central and tetraspores basal. 

Type: tetrasporic. Herb. Univ. Calif. No. 545963; Moss Beach, 
San Mateo County, coast of central California, west coast of 
North America. 

CALLIARTBBON REGENERANS Hnn Plate 4. In 1 to 4. 

Calhartkron regenerans Manza, Proc Nat Acad Sci U S A. 21 
(1937) 565 

Fronds 7 to 15 cm long; branching interrupted-pinnate and 
opposite or dichotomous-interrupted-pinnate and opposite; inter- 
genicula near base cylindrical or slightly compressed, 1 to 4 mm 
long and 1 to 2 mm broad, on upper parts on primary branches 
eompressed-obcordate, with rounded lobes, on branchlets cylin¬ 
drical, 2 to 3 mm long and 1 to 4 mm broad; conceptacles along 
lateral margins and flat surfaces of lntergemcula, 2 to 3 along 
margins and crowded on flat surfaces, scmiglobular in tetra- 
sporic plants, conical with blunt apices in cystocarpic plants, 
and conical with pointed apices in antheridial plants. 

Types* tetrasporic, in Herb Univ . Calif. No 545737; cysto- 
carpic, Herb Univ Calif. No 545738, antheridial, Herb Untv 
Calif. No 545775 , Moss Beach, San Mateo County, coast of cen¬ 
tral California, west coast of North America. Collected by th*> 
author. 

CALLIARTRBON SCHMITTII Mania Plat. 5. 

Calliarthron Schmxttn Manza, Proc, Nat Acad. Sci. U S A. 23 
(1937) 566. 

Fronds compressed, with midrib prominent and dorsoventral. 
branching dichotomous or dichotomous-lateral; mtergenicula 
near base cylindrical, 1 to 4 mm long and 1 mm in diameter, on 
upper parts compressed, convex, with prominent midrib, sub- 
orbicular or subobcordate, with margins entire or irregularly 
lobed, 5 to 10 mm long and 5 to 15 mm broad; tetrasporic con¬ 
ceptacles semiglobular on convex surfaces of intergenicula, borne 
along midrib; pores central and tetraspores basal. 

Type specimen: tetrasporic, Herb . Univ . Calif . No 545744 , 
dredged from 21 to 24 fathoms. Point Loma, coast of southern 
California, west coast of North America. Collected by W 
Schmitt, D-430S , U. S. F. C. Str Albatross, 1904. 

We have only fragmentary specimens of the species. Ac¬ 
cording to all indications, the fronds are creeping This is the 
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only species of the genus thus far known with convex intergeni- 
cula, dorsoventral, and the conceptacies restricted on convex 
(upper) surfaces. 

CALLUamtON BXTCHELLIA.K Huh PUU «, t|t. I to < 

Calliarthron SrtchtUiae Manza, Proc. Nat. Acad Soi U 8. A, 21 
(1937) 566. 

Fronds 9 to 16 cm long; branching dichotomous-pinnate and 
opposite; intergenicula near base slightly compressed, 1 to 3 mm 
long and 2 to 3 mm broad, on upper parts compressed-cuneate 
or obcordate, 2 to S mm long and S to 6 mm broad, with lobes 
obtuse; tetrasporic conceptacies semiglobular, cystocarpic con¬ 
ceptacies conical, with blunt apices, antheridial conceptacies con¬ 
ical with pointed apices, borne along margins and flat surfaces 
of intergenicula, 2 to 4 along margins and crowded on flat 
surfaces. 

Type: tetrasporic, Herb . Vniv . Calif. No. 545733; cystocarpic. 
Herb . Vniv . Calif . No. 548906; antheridial, Herb , Vniv . Calif 
No. 548904; Moss Beach, San Mateo County, coast of central 
California, west coast of North America Collected by the 
author 

3. Genu* JANIA Ltmouroax 

Jama Lamouroux, Nouv. Bull. dea Sci par la 8oc Philomat. 3 (1812) 
186; Hist Polyp. Flex. (1816) 260-274. 

Fronds fragile, branching strictly or largely dichotomous or 
dichotomous-cy^noid; genicula unizonal; intergenicular medullary 
filaments straight, cells in transverse zones of equal length; 
conceptacies terminal in apices of ultimate branchlets or in 
cymoid clusters with ultimate conceptacies antenniferous or non- 
antenniferous 

Type species: Coralhna rubens Linnaeus. 

There are a considerable number of described species properly 
referrable to Jama with certainty, but as yet without proper 
designation According to all indications, species of Jania , with 
the present limits of the genus, are tropical and subtropical. 

In 1812 Lamouroux proposed the genus Jania , and listed under 
it 6 species, Jania spermophorus Lamx., J. rubens (Linn ) Lamx., 
J . comiculata Lamx., J. fragiltssima (Linn.) Lamx., J. cristata 
Lamx., and J . granifera Lamx In 1816 he included under his 
revised Jama, Jama rubens, J cormculata, and 8 other species 
that seemingly are still referrable to Jania . In the same account 
he reduced Jama cnstata and Jania spermophorus to varieties 
of Jania rubens, referred Jania fragilissima to Amphiroa fragu 
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liesima, and Jania granifera to Corallina granifera. In 1842 
Decaisne(8,pp no, ill) listed Jania rubens and J. comiculata 
among his 4 dichotomous species with terminal and antenniferous 
conceptacles, and 6 among his pinnate species with terminal and 
antenniferous conceptacles. In 1852 Areschoug(3, pp. 653-500) 
described 6 species all of which are species of Jama according 
to the present restrictions of the genus, including Jama rubens 
and J. comiculata. In 1897 Schmitz and Hauptfleisch(28, p 648) 
included this genus under Corallina, and listed Corallina rubens 
Linn, along with Corallina officinalis L. and C. mediterranea 
Aresch. as typical species of Corallina, having the conceptacles 
terminal and immersed in the apices of the segments. In 1904 
Weber van-Bosse(32, pp 86, 107, 108) listed 3 species referable to 
Jania as restricted, including Jania rubens. In 1905 Yendo(88, 
pp 2,37-41) listed 22 Bpecies of Jama, including Jama rubens, 
and reducing J. comiculata to a variety of Jama concatenata. 
Of these species Jania rubens (Linn.) Lamx is the species first 
mentioned by Lamouroux and seemingly regarded as typical of 
Jama, bo that it seems but proper to designate it as the type of 
the genus. 

In 1816 Lamouroux limited the genus to dichotomous species 
with slender articuli and practically, as his figures show, but 
not technically, for he did not say so, to species with terminal 
conceptacles, his figuresU7.pl 9, fig* 6,7) of the generic type, 
Jania rubens (Linn.) Lamx., clearly emphasizing the latter view¬ 
point. Decaisne emphasizes more particularly the presence of 
the so-called horns in his generic concept, thus including in his 
genus, Jania, antenniferous species not only with dichotomous 
branching and with terminal conceptacles but also with pinnate 
branching and terminal conceptacles. Areschoug and Yendo 
restricted it to species primarily with dichotomous branching. 
Although she does not draw a definite line of demarcation be¬ 
tween Jania and Corallina in her Synoptical Key to the genera 
of the Corallineae verae, Weber van-Bosse in her list of spe- 
cies(82,p 107) recognizes its generic independence In her Syn¬ 
optical Key to the genera of Corallineae verae she points out 
definitely that the genus includes species with unizonal genicula, 
with the intergenicular medullary filaments straight, with cells 
in transverse zones of equal length, and seemingly with dicho¬ 
tomous branching, since she includes under Jania species only 
with branching dichotomous, such as Jania adhaerans Lamx., 

S7038-3 
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Jania rubens (L.) Laxnx., and Jania tenetta Kuetz, which can 
properly be referred to Jania as restricted. 

From the study of the Linmean type, of which we have ex¬ 
cellent photographs, and species showing all essential characters 
of the type, as well as other species which are properly refer¬ 
able to Jania, it has been found that the conceptacles not only 
are terminal and the branching dichotomous, but the genicula 
are unizonal, and the intergenicular medullary filaments are 
straight with cells in transverse zones of equal length Conse¬ 
quently it seems proper not only to delimit Jania to species 
showing these essential characters but also to recognize its gen¬ 
eric independence, since a definite line of demarcation can be 
drawn between it and any other genus of the articulated coral¬ 
lines 

Key to tkc species of Jania 

a 1 . Fronds slender, 3 cm long-, branching wholly dichotomous 

1. J. rubens (Linn.) Lamx 
a*. Fronds large, B to 8 cm long, branching on lower parts dichotomous, 
on upper parts digitate 2. J dipitata Mazuca 

JANIA RUBENS (Linn ) Lanonroux 

Jania 'rubens (Linn) Lamouroux, Nouv Bull Sci Soc Philomat 3 
(1812) 186 

Coralltna rubens LlNNJBUS, Syst. Nat. ed 12 1 (1767) 1806 

Fronds slender, 3 cm long', in dense tufts; branching dichoto- 
mous-cymoid; intergenicula cylindrical, ultimate apices acute, 
approximately 0.5 to 0.75 mm long and 0.25 mm in diameter, 
conceptacles terminal, wholly or partially in cymoid clusters, 
terminal conceptacles mostly antenniferous, pores apical, and 
tetrasporangia basal. 

Type—Coralltna rubens Linnaeus 

Type locality. —"O. Europaeo.” 

Jania rubens (Linn ) Lamx. was first described by Lin- 
nseus(2l,p. 180B) as Corallina rubens , as having dichotomous 
branching and cylindrical articuli with broader upper ends. 
According to Lamouroux (17, pp, 271-278) Jama rubens has ter* 
minal conceptacles borne singly or in "chaplets/’ with the ulti¬ 
mate conceptacles distinctly provided with one or two append¬ 
ages; dichotomous branching; and cylindrical or club-shaped 
articuli. AreschougO, p 667) described it as follows: 

Fronde breviori caespitoga, axillis patent!bug, rami* subarcuatia, arti- 
cnlis ramiferis anbenneatis, eramlferia cylindraceia, utriaque dim metro 4 
p)o-6 plo longionbus, dichotomiia supenonbua ultlmiaqne keramidlferia, 
keramldiis umaeformibua poro producto, corn! bus aubaaqui-oraaali. 
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In all these accounts of the species restriction no mention has 
even been made of the size of the plants. The Linnaean type 
specimen of Jama rubens, according to excellent photographs, 
is a very slender species. The branching is dichotomous in the 
vegetative parts with the divisions of long branches, but cymoid 
on the fruiting parts on account of the conceptacular antenna 
of seemingly simple ramules becoming conceptacular m a seem¬ 
ingly unlimited fashion. The intergenicula are generally cylin¬ 
drical, except those bearing branches in which they are slightly 
club-shaped In addition, the apices of the ultimate segments 
are pointed. 

A considerable number of additional species that can properly 
be referred to Jama have been described, but their designations 
are as yet to be ascertained In addition we have at least one 
new South African species properly distinguished and described, 
namely. 

JANIA lMCITATA Mill*. 

Jama digitaia Manza, Proc Not Acad Sci U S A. 23 (1937) 671, 
572 

Fronds 5 to 8 cm long, branching dichotomous-digitate-cy- 
moid; intergenicula near base cylindrical, 1 to 2 mm long and 
1 mm in diameter, on upper parts on primary branches cylin¬ 
drical or slightly compressed, club-shaped, and on ultimate 
branchlets gradually becoming slender, cylindrical, 2 to 3 mm 
long and 1 to 1 5 mm broad; tetrasponc conceptacles terminal, 
in cymoid clusters, with ultimate conceptacles provided with 2 
lateral proliferations, pores apical, and tetraspoi es basal. 

Type: tetrasponc, Herb. IJmv Calif No. 56457-’/, Cape Penin¬ 
sula, South Africa; Coll. Ecol Surv F-12S. 

4 Genua COKYLLINA Linnaeus (emend. Lamouroux) 

Coralhna Linkjevs, Syst Nat ed 12 pt 2 1 (1767) 1304-1306, 
Lamouboux, Nouv, Bull Sci Soc Ptulomat 3 (1812) 186, 186, Hist 
Polyp. Flex. (1816) 275-292, 

Fronds fragile; branching wholly or partially pinnate; gem- 
cula unizonal; intergenicular medullary filaments straight with 
cells in transverse zones of equal length; conceptacles terminal 
on the apices of the ramules or short branches, with or without 
"antennae.” 

The genus Corallina was used as early as 1719 by Tourne- 
fort,(31) in 1767 by Linneeus(2l) and in 1786 by Ellis,(8) but the 
designations included not only the articulated corallines in gen- 
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eral but also many other calcareous algse, such as species of 
Halimeda, species of Galaxaura, and even corals. Lamouroux, 
in the early part of the 19th century, however, limited the scope 
of the term Corallina to a restricted group of calcareous alg» 
that includes only, according to our interpretation, the artic¬ 
ulated corallines (Corallineae verae Weber van-Bosse), so that 
the practical establishment of the genus may be rightfully 
attributed to him. 

When Corallina was reformed by Lamouroux m 1812 he listed 
3 species, Corallina officinalis Ell., C. rosarium, Ell., and C. lori- 
cata Ell., but in 1816 he described 21 species, including, however, 
only 2 of his former species, Corallina officinalis and C loricata 
These 2 species were mentioned again among 9 others in 1842 
by Decaisne.(6,pp. 119-122) Harvey in 1847d0,pp. 103,104) de¬ 
scribed 6 species including Corallina officinalis and C. loricata 
In 1862, however, Areschoug, (3, pp 560-676) in describing 16 spe¬ 
cies, referred C. loricata and 8 others to C. officinalis, and Ardis- 
sone in 1883(2, pp. 462,463) likewise recognized C. loricata with 
2 other species as akin to C. officinalis In 1897 Schmitz and 
Hauptfleisch(28, p 543) listed under Corallina, Corallina officinalis 
Linn., C. mediterranea Aresch., and C. rubens Linn. Yendo,<38, 
pp 1,2,27-37) who in 1906 listed 21 species, likewise referred C. 
loncata to C. officinalis and reduced several other species to 
forms of C officinalis. Of these species Corallina officinalis 
Linn, may be adopted as the type. It was the first in the list 
of Lamouroux under the genus Corallina, and has since consist¬ 
ently been recognized as a typical Corallina by practically all 
authors. 

The generic diagnosis of Corallina has undergone variations 
since Lamouroux, and different characters have been emphasized 
Lamouroux in 1812 and in 1816 restricted the genus to species 
with pinnate branching. In 1842 Decaisne limited the genus to 
species with terminal nonantenniferous conceptacles and with 
pinnate branching, and referred all species with terminal anten- 
niferous conceptacles with branching either pinnate or dicho¬ 
tomous to Jania. Harvey in 1847 seems to have followed the 
generic restriction of Decaisne. In 1852 Areschoug, and Yendo 
in 1906, referred to the genus all species with terminal concep¬ 
tacles antenniferous or nonantenniferous, but with pinnate 
branching. In 1904 Weber van-Bosse< 32, p. 86) made no definite 
statement of her concept of the genus Corallina, since she did 
not separate Corallina from Jania in her Synoptical Key to the 
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Genera of Corallineae verae, although she recognized by the 
binomials in her list(32, p 107) the generic independence of these 
two genera. However, she definitely established the fact that 
m these two genera the conceptacles are terminal, the genicula 
umzonal, and the intergenicular medullary filaments straight 
with cells in transverse zones of equal length. In addition, she 
seemed to recognize that species of Corallina have pinnate 
branching, since she listed under this genus species only with 
pinnate branching 

The Linneean type, of which we have excellent photographs, 
has terminal nonantenniferous conceptacles, and the branching 
is plumosely pinnate and opposite. It seems best, however, to 
unite those species having generally pinnate branching and ter¬ 
minal conceptacles in the genus Coi'allina, but since two sets of 
species are represented, (a) those with terminal nonantenni¬ 
ferous, and (6) those with terminal antenniferous conceptacles, 
it likewise seems best to establish two subgenera, Eucorallina 
and Cornicvlama. 

4a Sobr«nus EUCORALLINA lobgtn not 

Fronds fragile, branching wholly or partially pinnate; geni¬ 
cula unizonal; intergenicular medullary filaments straight, with 
cells in transverse zones of equal length; conceptacles nonanten¬ 
niferous, terminal on apices of ramules or short branches. 

Species generis Coralhnae conceptacuhs nonantenniferis in- 
cludens. * 

Species that have been described and are properly referable 
to Eucorallina have been collected thus far from Mediterranean 
shores, the coast of New Zealand, and the coast of Chile, sug¬ 
gesting that Eucorallina is restricted to temperate species. 

Type species* Corallina ( Eucorallina ) officinalis Linnaeus 

CO RAC LIN A (EUCORALLINA) OFFICINALIS Lfnnaaa Plate 7, 1 to 6 

Corallina officinalis Ell in Linnseus, Syst. Nat etL 12 pt 2 1 (1767) 
1304 

Fronds erect, 8 to 4 cm long; branching plumosely bi- or tri- 
pinnate and opposite, the primary divisions of long branches 
once or twice divided, ultimate divisions of simple ramules; inter- 
gexucula near base cylindrical, 1 mm long, 1 mm in diameter 
and compressed on upper parts, on branches sobcuneate and 1 
mm long and 1 to 1.5 ram broad, on ramules linear or spathulate, 

1 to 2 mm long and 0.5 mm broad; conceptacles terminal, non¬ 
antenniferous on apices of simple ramules, with pores apical 
and tetrasporangia basal. 
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Type: Corallina officinalis Linnseus in Herb. British Museum 
Type locality. —“O. Europeo, Mediterraneo.” 

Many descriptions of the type species have been given, but 
they have emphasized different characters. Lmnseus(2i,p, 1804) 
described it as a plant with pinnate branching and with sub- 
conical articuli. According to Lamouroux,(i7,p 283) it has bi- 
pinnate branching and cuneiform articuli. Decaisne(6, pi. 17, 
fig. 1, «) figured it as having nonantenruferous terminal concep- 
tacles borne on the apices of the ramules. Harvey (10, p 104) 
described it as having pinnate or bipinnate branching, with 
articuli cylindrical near the base and compressed near the tips. 
Areschoug(S, p 662) limited it to plants with branching pinnate, 
pinnules simple, thick or subclavate; articuli on the primary 
portions compressed or .subcompressed and cylindrical on the 
pinnules; conceptacles nonantenmferous, oval-subspherical, and 
provided with long pedicels Corallina officinalis is a small spe¬ 
cies, about 4 cm high The segments are slightly compressed 
except near the base. At times the primary branches near the 
base are made up of simple ramules, but in such cases they are 
few. The ramules which are the ultimate divisions of the 
branches are simple, being made up of basal genicula and unseg¬ 
mented upper portions upon the apices of which the conceptacles 
may be borne In other species of Corallina the stalks bearing 
the conceptacles are made up of a number of genicula and inter- 
genicula 

There appear to be only 4 additional species (3, pp 662-667) 
described that can be properly included under Eucorallma 

CORALLINA (BUCORALLINA) NANA Zuiril. 

Coralhria ( Eucorallma ) nana Zanahd in Aicschoug, .] G Agardh, 
Sp Alg pt 2 2 (1852) 564, 565 

CORALLINA (BUCORALLINA) CH1LENSIS DwsUne 

Coralhna {EucoyaUma) chileneis Decaisnk in Harvey, Ner Auatr 
(1847) 103, Areschouo in Agardh, Sp Alg pt 2 2 (1862) 566, 
666 , 

Corallina officinalis var cktlcnms Yendo, Journ Coll Sci. Imp Umv 
Tokyo Art 12 20 (1906) 30, 

CORALLINA (BUCORALLINA) BERTEHI Mont 

Coralltna (Eucorallma) Berten Mont m Harvey, Ner. Austr (1847) 
103; Areschoug in Agardh, Sp. Alg pt 2 2 (1862) 566, Ybndo, 
Journ. Coll Sci Imp Univ. Tokyo Art. 12 20 (1906) 31 
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COKALLINA (EUCOBALLINA) ARMATA Hoofcw f at lunr. 

Coralline ( Eucorallina ) armata Hooker f. et Harvey in Harvey, Ner. 
Austr (1847) 103, Arbschoug m Agardh, Sp. Alg, pt. 2 2 (ISM) 
566-667; Yendo, Joum Coll Sci Imp Univ Tokyo Art. It 20 
(1906) 31 

The species of Eucoralltna may be recognized easily by the 
position and character of the conceptacles and by the mode of 
branching, such as: conceptacles terminal and nonantenniferous, 
branching pinnate These species, Coralline ( Eucorallina) name, 
C. ( E .) chilensis, C. (E.) Berteri, and C. (E.) armata, are listed 
by AreschougO) under his species of CoraXhna with conceptacles 
terminal and nonantenniferous, and with branching pinnate 
The specimens which have been referred to those species, which 
have been studied also, have the conceptacles terminal and non¬ 
antenniferous, and the branching pinnate, so that they may be 
referred properly to species of Eucorallina as restricted. Un¬ 
fortunately, however, available specimens of these species do not 
lend themselves to accurate specific description, so that it seems 
proper, at present, merely to list them under Eucorallina. 

4b Sabftnus CORNICITLARIA Manx* 

Comtcularta Manza, l’roc Nat Acad 8ci U S A (2) 23 (1987) 47 

Fronds fragile; branching wholly or partially pinnate; geni- 
cula unisonal; mtergenicular medullary filaments straight, with 
cells in transverse zones of equal length; conceptacles terminal 
on apices of simple ramules or short branches, entirely or mostly 
antenniferous 

Species generis Corallinae conceptaculis antennifens mclu- 
dens 

Type species: Corallina ( Cormculana ) gracilis Lamouroux. 

Species that have been described and that can properly be 
included under subgenus Comicularia, have been collected, thus 
far, from subtropical and tropical shores: The coast of Alexan¬ 
dria ; Akaroa Island, New Zealand; King George Sound, western 
Australia; Tasmania; Port Natal, Brazil. 

The presence of the so-called horns (conceptacular antenns) 
separates the species of Comicularia from those of Eucorallina, 
and the mode of branching (wholly or partially pinnate in Cor- 
nieulama) separates Comicularia from Janie (strictly dichoto¬ 
mous or dichotomous-cymoid in Jania ). Trevisan, according to 
Yendo,(39) remarks that “the presence of the horns upon the 
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conceptacles never offers constant characters,” giving the im¬ 
pression that the presence or absence of horns may be variable 
in the same species My own observations of a considerable 
number of species under natural conditions seem to indicate that 
horns or antennae are specific characters rather than variables, 
since m no case were antenniferous conceptacles found m species 
normally with nonantenniferous conceptacles, although collec¬ 
tions were made from a wide range of conditions, while m those 
normally with antenniferous conceptacles the latter are present 
in great abundance. 

Under Comiculana may be included a number of species pre¬ 
viously referred to Jama but with pinnate branching,(6, p 111) 
such as Jama eleqans Decne., J. Cuvien (Lamx.) Decne, J 
paniculata (Lamx ) Decne , J cnspata (Lamx ) Decne , J rosea 
(Lamx ) Decne., (io, pp 106,106) J. Hombronn Mont., J. pistillaris 
Mont, J. gracilis Mont , and /. subulata Sond , as well as a num¬ 
ber of species generally referred to Corallma whose individuals 
are largely if not entirely provided with antenniferous concep¬ 
tacles ; (3, pp. 667-574) such as Corallina sqaamata Ell. et Sol., C 
mediterranea Aresch., C. elegans Linorm., C. subulata Ell. et 
Sol, C. pillfera Lamx., C. Cuvieri Lamx., C. rosea Lamx., C. 
Hombronii Mont., and C■ pistUlaris Mont. 

Type specimens were not available for examination, but La- 
mouroux(i7, p 288, pi io,flg l ,a,b) gives fairly good accounts of 
the species According to his description and illustrations, the 
characters of the plants available for study agree with those 
indicated for the type. In 1847 HarveydO.pp. 105,106) referred 
it to Jama gracilis Mont. In 1852 Areschoug(3,p 272) referred 
it, with some doubt, to Corallma Cuvieri Lamx, while in 1905 
Yendo(38,p 36) reduced it to a species inquirenda of the genus 
Corallina. Corallina (Comicularia ) gracilis has pinnate branch¬ 
ing, so that it cannot consistently be referred to Jania if the 
generic restriction indicated elsewhere in this paper is appli¬ 
cable Corallina Cuvieri Lamouroux, ( 17, pp. 286,287, pi. 9, fig. 8, a, b) 
the main branching of which is pinnate and opposite, has the 
ramules divided dichotomously, while Corallina ( Comicularia ) 
gracilis Lamouroux has the main branching pinnate and opposite 
but with simple ramules, with no dichotomies anywhere, so that 
it seems proper to recognize their specific entities. 
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OOKAE.LDTA (COENICULABIA) GBAC1US Umihb 

Coralltna (Comtculana) gracilis Lamouroux, Hist. Polyp. Flex. (1816) 
288, pi. 10, fig. 1, a, b 

Fronds erect, dark purple, 6 to 9 cm long; branching plu- 
mosely pinnate-tripinnate and opposite, primary divisions of 
simple ramules and long branches once or twice pmnately di¬ 
vided, ultimate divisions of simple ramules, generally with ra¬ 
mules opposite ramules and branches opposite branches; inter- 
genicula near base cylindrical, 1 mm long, about 0.75 mm in 
diameter, subcompressed, subcuneate, 1 mm long, about 0 5 mm 
broad or less on upper parts on primary branches, cylindrical 
and very slender on ramules; conceptacles terminal on apices of 
ramules, mostly with two lateral antennae. 

Type: Corallina gracilis Lamouroux. 

Type locality .—“Australasie.” 

Although a considerable number of described species of Cor- 
mculana have been placed under the genus Corallina because of 
their terminal conceptacles, (8, pp. 567-674,17, pp. 275-292 ; 38, pp 27- 
41) or else under Jama because the conceptacles are terminal 
and antenniferoua,(6. p ill; io, pp 104-106) a large number of these 
described species must await further study It seems best, at 
present, to refer only the following 9 additional species under 
the subgenus Comicularia. 

COKALLINA (COBN1CULABIA) MEDITEBRANEA Arweheac 

Corallina (Comtculana) medtterranea AjuCBCHOUG in J G Agardh, 
Sp. Alg. pt. 2 2 (1862) 608, 669 

CORALLINA (CORN1CULARLA) CUVIER! Lunoorou 

Corallina ( Comtculana) cuvien LamouRODX, Hist. Polyp. Flex. (1816) 
286-287, pi 9, fig. 8, a, b 

Jama Cuvien (Lamx.) Decaisnb, Mem. sur les Corallines (1842) 111, 
Harvey, Ner. Austr (1847) 106. 

Corallina cuvien Lamx , Areschoug an J A, Agardh, Sp Alg pt 2 
2 (1852) 572, 573, Kuetzwg, Tab. Phyc 8 (1858) 33, pi 70, fig 1, 
a- 0 , Yendo, Joum Coll. Sci Imp, Umv. Tokyo Art 12 20 (IP05) 
35. 

CORALLINA (CORNICtJLARIA) ROSEA Lamarck 

Coralltna (Comtculana) rosea Lamarck, Mem du Mus (1815) 232 

Jama Cuvien (I^mx ) Pecatsne, Mem. sur les Morallines (1842) 111, 
Harvey, Ner Austr. (1847) 105, pi 40, figs. 1-3. 

Coralltna rosea Lamx , Areschoug in J. A, Agardh, Sp. Alg pt. 2 2 
(1852) 573, 674; Kuetzing, Tab Phyc 8 (1838) 34, pi. 72, fig. 2, 
c-e; Yendo, Joum Coll Sci Imp Univ. Tokyo Art. 12 20 (1005) 
35 
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CORALLINA (CORNICULABLA) SUBULATA (S*»4> EHU. 

CoraUvna ( Comtcttlarui ) subulata (Sond ) Ellis, Coi (1766) 120, pi. 
21, figs. b, c 

Jama subulata SONDER in Harvey, Ner Au*tr (1847) 106, pi 40, figs 
1-4. 

Coralhna subulata Ellis, Arcschoug in J G. Agardh, Sp. Alg. pt. 2 
2 (1862) 570, 671, Yendo, Journ Coll Sci. Imp Univ Tokyo Art 
12 20 (1006) 36 

CORALLINA <CORNICULARIA> VIRGATA ZaunUftJ 

Corallina ( Cormeularta ) virgata Zanardini in Kuetfcing, Tab, Phyc 
8 (1868) 36, pi. 76, fig. 2 d~g, Yendo, Journ Coll So Imp Univ 
Tokyo Art 12 20 (1906) 30 

CORALLINA (CORN K'U I, ARIA) CERATOIDES Kmrtming 

Coralhna [Cormnilaria) crrniotdf'* KUETZING, Tab Phyc t (1858) 
36, pi 76, fig 2, (, d 

CORALLINA <COBNICLLARIA> TRICHOC ARP A 

Corallina (Comiculana) tnchocarpa KinrrziNG, Tab Phyc 8 (1858) 
36, pi 74, fig 1, a, 6; Yendo Journ Coll Sci Imp Urnv, Tokyo 
Art 12 20 (1906) 35 

CORALLINA (CORN1CIILARIA) PILIFKRA Luumtt 

Coralltna (Comiculana) pthfera Lamouroua, Hist Polyp Pie* 
(1816) 289, 290, KtJETOlNO, Tab Phyc, 8 (1868) 36, pi 74, fig 2, 
c , d , Yendo Journ Coll Sci Imp Univ Tokyo Art 12 20 (1905) 
36 


COB ALLIN A (CORNICITLAR1A) DLNI/DATA Sondtr 

Corallma (Cormeularta) denudata Sondeu in Kuetzing, Tab Phyc 8 
(1868) 34, pi 73, fig, 

Coralhna Cuvtcrx fo denudata Yendo, Journ Coll Sci, Imp Univ 
Tokyo Art. 12 20 (1905) 35 

Of Corallina ( Comicuiana ) mediterranea we have merely 
fragments of the segments; of the other species, Corallina 
(Comiculana) cuvien , C. (C.) rosea , C (C.) subulata, C. (C.) 
virgata , C . (C.) ceratoides , C. (C.) trichocarpa, C . (C.) pUif era, 
and C. (C.) denudata , Kuetzing(l4) provides fair illustrations 
of the characters of the fronds According to the figures of 
Kuetzing, and judging by the specimens referred to those species, 
they all belong to Cormcvlaria as the subgenus is restricted; 
such as branching pinnate, and conceptacles terminal and anten- 
niferous. As we have no suitable specimens of these species 
for proper description, and as the types were not available for 
study, they are merely listed under Comicularia . 
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I. Gnu ARTHROCARDIA Dmiiu (mwL Are«ehou*) 

Arthrocardia Dbcaibni, Clau. des Algues (1842) 83, pi. 17, fig. 8; 

Mem. tor. lees Corallines (1842) 112, 113 (nomen nudum ) , AK- 

SCHOUG in J. G Agardh, Sp Alg. pt. 2 2 (1862) 547-668 

Fronds fragile; branching pmnate-cymoid; genicula unisonal, 
mtergenicular medullary filaments straight, with cells m trans¬ 
verse zones of equal length; conceptacles terminal and m cymoid 
clusters, upright or with pores apical. 

Type species; Arthrocardia corymbose (Lamk.) Decaisne. 

There are, at present, only 8 additional species that can prop¬ 
erly be referred to Arthrocardia, all of which have been collected 
from South Africa, suggesting that the species of this genus are 
not only strictly temperate but exclusively South African. 

The genus Arthrocardia was first proposed in 1842 by De¬ 
caisne, who cited 8 species, Arthrocardia sagittata Decne., Ar¬ 
throcardia corymbosa (Lamk.) Decne., and Arthrocardia proli¬ 
fer a Decne. In the same year he reduced Arthrocardia to a 
subgenus of Amphiroa and listed under it Amphiroa (Arthro¬ 
cardia) corymbosa (Lamk.) Decne., Amphiroa ( Arthrocardia ) 
orbigniana Decne., Amphiroa (Arthrocardia ) vertebralis Decne . 
Amphiroa ( Arthrocardia) caltfomica Decne., Amphiroa ( Ar¬ 
throcardia ) Chtloensts Decne., and Amphiroa ( Arthrocardia ) 
prohfeia (Lamx.) Decne, but he referred his Arthrocardia 
sagittata to his Amphiroa ( Cheilosporum ) sagittata, emphasiz¬ 
ing the flattened obcordate intergenicula and conical conceptacles 
only for his Arthrocardia In 1847 Harvey (10, pp 99,100) re¬ 
duced Arthrocardia to a section of Amphiroa, referring to it 
Amphiroa corymbosa Decne., A. Darwinn Harvey, A. MaUardiae 
llarvey, /I orbigniana Decne, and A, Chdoensis Decne., and 
lestricting it to species with flattened obcordate intergenicula 
and conical conceptacles scattered over the flat surfaces of the 
intergenicula In 1852 Areschoug elevated Arthrocardia to an 
independent genus, emphasizing the terminal position of the con¬ 
ceptacles, and included under it 5 species, Arthrocardia fron- 
descens (P. et R.) Aresch., Arthrocardia palmata (Ell. et Sol.) 
Aresch., Arthrocardia corymbosa (Lamk ) Decne , Arthrocardia 
Wardii (Harvey) Aresch., and Arthrocardia MaUardiae (Har¬ 
vey) Aresch. In 1897 Schmitz and Hauptfleisch(28, p.548) re¬ 
ferred Arthrocardia as a synonym under Cheilosporum, but like¬ 
wise emphasized the fact that the conceptacles are terminal. In 
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1904 Weber van-Bosse (82, pp 86,105,108) recognized the generic 
rank of Artkrocardia but cited no species of Arthrocardia de¬ 
scribed by Areschoug, and stated that the conceptacles are scat¬ 
tered over the surfaces of the intergenicula Consequently the 
Arthrocardia of Weber van-Bosse seems to include largely or 
entirely species like Arthrocardia cretacea (P. et R.) Weber 
van-Bosse, Arthrocardia tuberculosa (P. et R.) Weber van- 
Bosse, Arthrocardia variabilis (Yendo) Weber van-Bosse, Ar¬ 
throcardia epiphlegnoides (Ag.) Weber van-Bosse, Arthrocardia 
eberrans (Yendo) Weber van-Bosse, Arthrocardia declinata 
(Yendo) Weber van-Bosse, Arthrocardia Darwinn (Harvey) 
Weber van-Bosse, Arthrocardia vertcbrahs (Decne ) Weber van- 
Bosse, and Arthrocardia breviarticulata (Aresch ) Weber van- 
Bosse, not conforming to Areschoug’s idea but only to the more 
general composite idea of Decaisne (6, pp 112 , 113) in 1905 
Yendo (38, pp 1,7, a) reduced Arthrocardia again to a section of 
Amphiroa, but his section includes Amphiroa corymbosa (Lamk.) 
Decne., A. Wardu Harvey, and A. Mallardiae Harvey, all species 
of Arthrocardia in the sense of Areschoug, and described A 
aberrans Yendo. 

The genus Arthrocardia as treated by various writers since 
Decaisne, who named it, includes at least 8 categories of species: 
(a) species with conceptacles strictly terminal, arising from the 
apical meristem, illustrated by Arthrocardia corymbosa (Lamk.) 
Decne., and its probable synonym Arthrocardia prohfera 
(Lamx) Decne.; (6) species with conceptacles lateral, but 
adaxially marginal in the hornlike projections of the intergeni¬ 
cula, represented by Arthrocardia sagittata (Lamx.) Decne. 
later chosen as the type of the Cheilosporum section of Amphiroa 
by Decaisne in his original list of species of Arthrocardia and 
logically the type of the genus Cheilosporum in Areschoug’s ar¬ 
rangement; (c) species with lateral conceptacles on the flattened 
surfaces or margins of the intergenicula, such as Amphiroa 
( Arthrocardia) orbigniana Decne., and Amphiroa (Arthrocar¬ 
dia) vertebrahs Decne Since it seems imperative to delimit 
the genus to one of these categories; since Arthrocardia 
corymbosa (Lamk ) Decne. was mentioned first, and likewise 
figured by Decaisne; and since it includes Arthrocardia prolifera 
(Lamx) Decne. as a probable synonym, Arthrocardia corym¬ 
bosa (Lamk.) Decne. may be designated the type species of the 
genus, and the genus delimited in accordance with the more 
general characteristics of the type species. This delimitation 
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seems to be in accordance with the ideas of Areschoug, who 
limited the genus to include only species with flattened joints 
and terminal conceptacles. 

Although Decaisne proposed the genus Arthrocardia without 
generic diagnosis, his figure leads to the inference that the genus 
at least includes species with branching pinnate-cymoid; geni- 
cula unizonal; intergenicular medullary filaments straight, with 
cells in transverse zones of uniform length; conceptacles ter¬ 
minal, practically if not technically exact, since they are situated 
on the apical meristematic portions of the segments, and the 
axis upon which they are situated becomes determinate through 
the cessation of the meristematic activity. When Decaisne re¬ 
duced Arthrocardia to a subgenus of Amphtroa, however, (6. pp 
112,113) he seemed to include under the subgenus all species with 
segments compressed-obcordate and with conceptacles conical. 
As a section of Amphtroa, Harvey HO, pp. 90, 100) limited it m the 
same fashion as did Decaisne Areschoug(3, p 547) restricted 
the genus Arthrocardia to species with terminal conceptacles, 
apparently recognizing Arthrocardia as the type. Schmitz and 
Hauptfleisch(28, p. 643) likewise indicated that in Arthrocardia 
the conceptacles are terminal, although they placed Arthrocardia 
as a synonym under Cheiloeporum. Weber van-Bosse,(32, p 86) 
who restored the generic rank of Arthrocardia, made the follow¬ 
ing limitation: plants with conceptacles forming conical pro¬ 
tuberances on the faces of the "joints/' nodes consisting of one 
row of cells, all the cells in the central strand having the same 
dimension throughout. Yendo,( 3 8, p 1) who reduced Arthrocar¬ 
dia to a section of Amphtroa, limited it m a fashion similar to 
the generic limitation proposed by Weber van-Bosse. As may 
be noticed in the foregoing, writers vary in their restrictions of 
Arthrocardia as a genus, subgenus, or as a section of Amphtroa, 
due possibly to their failure to establish the type and to base 
their limitation upon the type and related species. 

Opinion still varies with regard to the exact position of the 
conceptacles in Arthrocardia Decaisne in his earlier paper(S) 
practically but not technically holds the view that the concep¬ 
tacles are terminal at least in his species, since his figure shows 
that the conceptacles in Arthrocardia corymbosa Decne. and 
Arthrocardia prolifera Decne. are at least on the apices of the 
mtergenicula. In his later paper, where he treats Arthrocardia 
as a subgenus of Amphiroa, he seems to include the posi¬ 
tions of the conceptacles as lateral, scattered over the surfaces 
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of the intergenicula, since he cites also Amphiroa ( Arthrocar - 
dia) orbigniana Decne., A. ( Arthrocardia) cahfomica Decne., 
A. ( Arthrocardia ) vertebralis Decne., and other species with 
conceptacles typically lateral and scattered over the surfaces of 
the intergenicula. Areschoug emphatically states that the con¬ 
ceptacles are terminal on the apices of the intergenicula. Al¬ 
though Schmitz and Hauptfleisch definitely state that the con¬ 
ceptacles in Arthrocardia are terminal, they were not consistent 
in drawing any definite line of demarcation between terminal 
conceptacles and lateral conceptacles, since they interpret the 
conceptacles in Cheiloeporum as being terminal. In Cheilospo- 
rum, according to the type Cheiloeporum xagittatum (Lamx.) 
Areschoug, although the conceptacles are obliquely borne on the 
inner surfaces of the margins of the upper lobes of the inter¬ 
genicula, they are lateral, since they spring from the inner mar¬ 
gins of the projections of the intergenicula, and arise from the 
seemingly matured tissue m almost similar fashion as those of 
Amphiroa and Bosaea In Arthrocardia , as exemplified in the 
type, Arthrocardia corymbosa (Lamk.) Decne., the conceptacles 
arise directly from the apical menstem, develop vertically, and 
in their development the entire central cylinder of the apical 
meristem is used up, terminating any further vertical develop¬ 
ment of the segments from which they spring Moreover, m 
all species of Arthrocardia the conceptacles produce generally 
two lateral branches equatorially and opposite, and each of these, 
in turn, produces conceptacles on its apices, in a fashion similar 
to that m certain species of Jania, This process is repeated a 
number of times, resulting in the formation of a system ot 
branching here called, for convenience, cymoid branching In 
the type, Arthrocardia cor^imbosa (Lamk.) Decne , and species 
properly distinguished as species of Arthrocardia , not only are 
the conceptacles terminal and the branching pinnate-cymoid, but 
the genicula are unisonal and the mtergenicular medullary fil¬ 
aments straight with cells in transverse zones of equal length, 
so that it seems best not only to restrict Arthi ocardta to species 
showing those essential characters, but likewise to recognize its 
independent generic rank 

Key to the species of Arthrocardia 

n 1 Fronds with slender proliferations 

b 1 Slender proliferations compressed 1 >1 Oardnen Mania 

b *. Slender proliferations more or less cylindrical. 
c 1 Fronds with linear segments on branches, 

2. Arthrocardia linearis Mania 
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o ■„ Frond* without linear eegments 8 A attenuate 

a B , Fronds without slender proliferations. 

b \ Fronds with wholly or partially thick segments 
c \ Fronds with thick segments throughout. 

4. A. corymbosa (Lamk.) Decne 
o a . Fronds with basal segments slender, thick on upper parts 

5 A PapenfuBsit Manza 

b • Fronds with segments thin 

c 1 Fronds with branches of simple ramules 6 A SetchelUae Hansa 
c* Fronds without branches of simple ramules 

d\ Segments with pronounced midrib 7 A Stephenson* Manza. 
d* Segments without pronounced midnb 8 A Sctchcllti Manas 

ARTHROCARDIA CORYMBOHA (Luk ) Dec. k nr 

Corallina corymbosa Lamarck, Animaux sans Vertebres 2 (181€) S81 

Amphtroa { Arthrocardia ) corymbosa (Lamk.) HARVEY, Ner. Austr 
(1847) 99; Ybndo, Joum Coll Sci Imp Univ Tokyo Art 12 20 
(1906) 7 

Arthrocardia corymbosa Decaisne, Clasf< defi Alguets (1842) Gfl. pi 

17, fig. 8 

Fronds pinnate-cymoid, mtergenicula near base cylindrical, 
on upper parts compressed-cuneate, 1 to 1 5 mm long and 1 to 
2 mm broad and ultimately becoming: slender; conceptacles ter¬ 
minal, in cymoid clusters, upright or with pores apical and with 
tetrasporangia basal. 

Type: Corallina corymbosa Lamarck 

Type locality —"ad httora Americae,” fide Lamarck; "ad oram 
Capensem praesertem in sinu Tabulari nec non Algoensi non 
infrequenter,” fide Areschoug 

Arthrocardia corymbosa (Lamk ) Decne was first described 
as Corallina corymbosa Lamarck, with corymbose branching; 
basal articuli short, cylindrical, and on the upper parts com¬ 
pressed, cuneiform-sagittate According to Areschoug, (3, pp 
56o,B5i) Arthrocardia corymbosa has cylindrical segments near 
the base, compressed on the upper parts, sublinear or ovate- 
cuneate, with the terminal segments becoming sublinear. The 
fragments of the type specimen, made available through the 
courtesy of the authorities of the Mus6e d’histoire Naturelle, 
has comparatively thick segments, seemingly cylindrical near the 
base, compressed-cuneate on the primary branches, ultimately 
becoming slender. The conceptacles are terminal on the apices 
of the intergenicula in cymoid clusters, upright or with pores 
apical and tetrasporangia basal. 

Arthrocardia corymbosa is similar in general habit to species 
of Duthiea, differing from the latter only in the position of the 
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pores of the conceptacles, which are apical in species of Arthro- 
cardia and slightly lateral in species of Duthiea. 

While a fair number of South African species described orig¬ 
inally under Amphiroa seem referrable to Arthroeardia when 
fertile specimens are examined, there are only 8 other species 
described at present which may be referable to this genus: 

ARTHROCARDLA rLABELLATA (Ka*ti.) comb, dot 

CoraUina ftabellata Kuetzing, Tab. Phyc. 8 (1858) 29, pi 60, fig. £ 

The type is not available for study, but fragments of species 
showing essential characters were examined From the Btudy 
of these fragments, and from available records, the species shows 
essential characters of Arthroeardia and not of species of Coral- 
hna to which it has been previously referred. On this account, 
and due to the fact that this species appears different from any 
species of Arthroeardia thus far known, it seems best not only 
to recognize its specific independence but likewise to recognize 
it as a species of the Arthroeardia. 

AXTHKOCARDIA ATTKNUATA Hnw. 

Arthroeardta attenuate Manza, Proc. Nat Acad Sci. U S. A 23 
(1937) 568. 

Fronds 4 to 6 cm long; branching on vegetative parts bi- or tri- 
pinnate, branches subalternate, on fruiting parts cymoid; inter- 
genicula near base cylindrical, 1 to 2 mm long and 1 to 2 mm 
broad, on upper parts on primary branches compressed-cuneate 
or obcordate, lobes acute, 2 mm long and 2 mm broad, on ulti¬ 
mate branchlets becoming filiform; tetrasporic conceptacles ter¬ 
minal in cymoid clusters, pores apical. 

Type: tetrasporic, Herb. Univ. Calif. No. 54S786; Sea Point, 
South Africa. Collected by A. V. Duthie. 

AKTHKOCARDIA GARDNER! Nan. 

Arthroeardia Garinen Manza, Proc. Nat. Acad. Sci. 23 (1937) 668 

Fronds 4 to 6 cm long; branching on vegetative parts bi- or 
tripinnate and opposite, with long branches once or twice di¬ 
vided, on fruiting parts cymoid; segments near base thick, grad¬ 
ually becoming slender downward, intergenicula cylindrical, 1 
to 2 mm long and 1 to 2 mm broad, on upper parts compressed, 
intergenicula on primary branches obovate, obcordate, or spa- 
thulate, 2 to 4 mm long and 2 to 8 mm broad, on ultimate branch- 
lets becoming gradually slender; tetrasporic conceptacles ter¬ 
minal, in cymoid clusters, pores apical. 



7i, a 


Monza: Articulated Corallines 


287 


Type: tetrasporic, Herb. Umv. Calif. No. 565185; Isipingo 
Beach, Natal, South Africa Collected by Ecol. Surv. D. C. 11 

ARTHROCARDIA LINEARIS Mania 

Arthrocardia linear™ Mauza, Proc Nat Acad Sci 23 (1937) 669 

Fronds 3 to 8 cm long; branching on vegetative parts pinnate 
and opposite, long branches once or twice divided, ultimate di¬ 
visions composed of simple, slender ramules, on the fruiting 
parts cymoid; segments near the base cylindrical, intergenicula 
1 to 3 mm long and 1 to 1 5 mm broad, on upper parts com¬ 
pressed, intergenicula of primary branches obcordate, lobes ob¬ 
tuse, 2 to 3 mm long and 2 to 3 mm broad, on branchlets sub- 
linear, 3 to 6 mm long and 1 mm broad, at times becoming fili¬ 
form ; tetrasporic conceptacles terminal, in cymoid clusters, pores 
apical. 

Type: tetrasporic, Herb. Umv. Calif , No, 561560; Isipingo 
Beach, Natal, South Africa. Collected by Ecol Surv. D.C 3 

ARTHROCARDIA PAPENFUBSII Hun. 

Arthrocardia Papenfunsn Manza, Proc Nat Acad. Sci. 23 (1937) 
669 

Fronds 3 to 5 cm long; branching on vegetative parts pinnate 
to pinnate-decompound and opposite, long branches once or twice 
pinnately divided, ultimate divisions consisting of simple ramules, 
on fruiting parts cymoid; segments near base becoming grad¬ 
ually becoming slender downward, intergenicula cylindrical, 2 to 
3 mm long and 1 to 1.5 mm broad, on upper parts on primary 
branches compressed-cuneate, 2 mm long and 2 to 3 mm broad, 
on ramuli slightly compressed, subclavate, 3 mm long and 1 to 1 5 
mm broad; conceptacles terminal, in cymoid clusters, pores apical. 

Type: tetrasporic, Herb Umv . Calif No. 561568, Collected 
by G F. Papenfuss No. 50, cystocarpic, Herb. Umv Cahf No 
564583; G F. Papenfuss No 50-A, Melkbosch, South Africa 

ARTHROCARDIA 8ETCHELLIAE Mania 

Arthrocaidm Setchclhae Manza, Proc Nat Acad. Sci 23 (1937) 669, 
670. 

Fronds 3 to 4 cm long; branching on vegetative parts plu- 
mosely pinnate to tripinnate and opposite, primary branches 
long, once or twice divided, ultimate divisions composed of simple 
ramules, on fruiting parts cymoid; segments near base gradually 
becoming filiform downward; on upper parts compressed, inter- 

3 7 CIS-4 
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genicula on primary branches thick, cuneate-obovate, 2 mm loner 
and 1 mm broad; tetrasporic conceptacles terminal, mostly in 
cymoid clusters, rarely terminal on simple ramules, pores apical. 

Type : tetrasporic, Herb. Univ. Calif. No. 564557; Witsands, 
South Africa. Collected by G. F. Papenfuss No. 57. 

ABTBaOCABDIA SETCHELLII Uibu 

Arthrocwrdxa Setchellvi Manza, Proc Nat, Acad. Sci 23 (1937) 670 

Fronds 3 to 5 cm long; branching on vegetative parts pinnate 
and opposite or pinnate-decompound, long branches once or 
twice divided, short branches composed of simple ramules, on 
fruiting parts cymoid; segments near base tapering downward, 
intergenicula slightly compressed or cylindrical, 1 mm long and 
2 to 3 mm broad, on upper parts compressed-obcordate, lobes 
obtuse, rarely acute, 2 mm long and 2 to 3 mm broad; tetrasporic 
conceptacles terminal, in cymoid clusters, rarely on apices of 
simple ramules, pores apical 

Type: tetrasporic, Herb. Univ. Calif . No. 56U558; Port Nolloth, 
South Africa Collected by Ecol Surv PNC. 5. 

ABTHROCARDIA STEPHENSON!! Maura, 

Arthrocardw. Stcphcnsonn Manza, Proc Nat Acad Sci 23 (1937) 
670 

Fronds 2 to 4 cm long; branching on vegetative parts pinnate 
and opposite or pinnate-decompound, on fruiting parts cymoid; 
segments near base filiform, on upper parts compressed, lobes 
acute, rarely obtuse, 1 to 2 mm long and 1 to 2 mm broad; tetra¬ 
sporic conceptacles terminal, m cymoid clusters, pores apical. 

Type: tetrasporic, Herb Univ. Calif. No. 56&581; St. James, 
Cape Peninsula, South Africa Collected by Ecol. Surv. F-121. 

Genoa DUTHIEA Mania 

Duthiea. Manza. Proc Nat Acad Sci U S A. (2) 28 (1987) 48 

Fronds fragile; branching pinnate-cymoid (branching in vege¬ 
tative stages pinnate, in fruiting stages cymoid); segments near 
base cylindrical or compressed, on upper parts compressed; 
genicula unizonal; intergenicular medullary filaments straight, 
with cells in transverse zones of equal length; conceptacles ter¬ 
minal in cymoid clusters, with pores slightly lateral or slightly 
below apices of segments. 

Type species: Duthiea Setchellii Manza. 

Thus far only the type Bpecies is known in this genus, Duthiea 
Setchellii, specimens of which have thus far been collected only 
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by Dr. A. V. Duthie, from Blauwklip, South Africa. In general 
habit species of Duthiea and of Arthrocardia are very closely 
similar, both having the branching pinnate in the vegetative 
portions but cymoid in the fruiting parts, with the conceptacles 
borne in similar positions in each genus. The two genera differ 
merely in the positions of the pores of the conceptacles. Rel¬ 
ative to the apices of the segments on which they are borne, the 
pores in Duthiea are distinctly below the apices of the concep¬ 
tacles, while in Arthrocardia they are strictly terminal. On 
account of the positions of the pores, the conceptacles in Duthiea 
could be described as lateral, since they are partially or wholly 
on the flat surfaces of the mtergenicula In our discussion in 
connection with the conceptacles, however, attention was called 
to the fact that the so-called terminal conceptacles originate 
from the apical meristem, and in their developments the apical 
meristem is wholly or partially transformed, while the so-called 
lateral conceptacles of the other genera originate from the seem¬ 
ingly mature tissue of the mtergenicula. In Duthiea the con¬ 
ceptacles are developed from the apical meristem, and in their 
development the entire central meristematic cylinder of the api¬ 
cal meristem is involved, so that the conceptacles may properly 
be called terminal. This peculiar position of the conceptacular 
pores in Duthiea is due merely to the conceptacles themselves 
developing obliquely or slightly sideways instead of upright or 
parallel to the axis of the segments upon which they are borne. 
I have stated that in species of Corallina (Cormculana ) most 
of the conceptacles are antenniferous or provided with lateral 
proliferations of varying number, depending on the species. In 
Duthiea and in Arthrocardia, as well as in most species of Jama, 
these conceptacular antennas, normally two, borne one opposite 
the other, become conceptacular and become, m turn, antenni¬ 
ferous in the same fashion as in the one from which they spring. 
The repetition of this process results in the determinate type of 
branching, which in this account is called cymoid branching to 
differentiate this sympodial from monopodial indeterminate 
branching which is normal to all strictly pinnate species. 

DOTH IB A 8ETCHSLLII Mum. PUU 8, «l>. 1 ml 1 

Duthiea Setchellii Manza, Proc. Nat. Acad. Sci USA (2) 23 
(1987) 48 

Fronds erect, 4 to 6 cm long; branching in vegetative parts 
pinnate or tripinnate and opposite, on fruiting parts cymoid; 
mtergenicula near base cylindrical, 1 to 2 mm long and 1 to 2 
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mm m diameter, on upper parts compressed-cuneate or obcor- 
date, with lobes obtuse, 2 mm long and 2 to S mm broad; concep¬ 
tacles terminal, m cymoid clusters, oblique or with pores slightly 
below apices of segments, tetrasporangia borne on base and along 
wall of conceptacular cavity Cystocarpic and antheridial plants 
unknown. 

Type: Tetrasporic, Blauwklip, near the mouth of Grote River, 
South Africa ( Herb Umv Calif No. 5b576 r >; Duthie No 8012 
m Herb. Univ Calif ) 

Duthiea SetcheUu is similar to Arthrocardia corymbosa in 
general habit, but differs from the latter in the position of the 
pores of the conceptacles, this being slightly lateral m Duthiea 
Setchelhi and absolutely terminal in Artkromrdia coj-ymbosa as 
well as m all other species of Arthrocardia . Moreover, in Du¬ 
thiea SetcheUu the tetrasporangia spring not only from the bases 
of the conceptacles but likewise from along the lateral walls of 
the conceptacular cavity, while in Arthrocardia corymbosa the 
tetrasporangia are borne strictly on the bases of the conceptacles 

7. Genus CHE1LOSPORUM Areschoug 

ChMlovporum Areschoug in J. G Agardh, Sp. Alg p. 2 2 (1852) 
543—547 

Fronds fragile; branching wholly or partially dichotomous, 
genicula umzonal; intergenicular medullary filaments straight, 
cells in transverse zones of equal length; conceptacles restricted 
on upper margins of upper lobes of intergemcula 

Type species: Cheilosporum sagittatum (Lamx.) Areschoug 
Species of Cheilosporum seem to have a very extensive range 
of distribution, specimens being collected from temperate and 
tropical shores, Ile-de-France, the coast of Brazil, Cape of Good 
Hope, Mauritius Islands, and Java, 

Cheilosporum was treated first as a subgenus of Amphiroa by 
Decaisne, who listed 4 species, Amphiroa ( Cheilosporum ) sagit- 
tata (Lamx.) Decne, A . (Cheilospomim) acutiloba Decne., A 
(Cheilosporum) Lomourouxiaua (Leach) Decne , and A. (Cheilo¬ 
sporum) fastigiata Decne Harvey UO, pp 101,102) treated Chei¬ 
losporum as a section of Amphiroa and described under it 7 spe¬ 
cies, including Amphiroa sagittata Decne, Areschoug elevated 
Cheilosporum to an independent genus and described under it 
6 species, Cheilosporum stangeri (Harvey) Aresch., Cheilospo¬ 
rum flabellatum (Harvey) Aresch., Cheilosporum sagittatum 
(Lamx ) Aresch., Cheilosporum mdtratum (Harvey) Aresch., 
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Cheilosporum elegans (Hook fil. et Harvey) Aresch., and CheUo- 
sporum jungermannioides (Rupr.) Aresch., but reduced Am - 
phiroa ( Cheilosporum ) acuttloba Decne to a species mquirenda 
Schmitz and Hauptfleisch (29, p 643) recognized the generic rank 
of Cheilosporum , and definitely established Cheilosporum sagit- 
tatum (Lamx ) Areschoug as the type species. They, however, 
placed Arthrocardia under Cheilosporum as a synonym. Weber 
van-Bosse(32, pp. 86,106,107) adopted Cheilosporum and listed 2 
species, Cheilosporum spectabde (Harvey) Weber van-Bosse, 
and Cheilosporum jungermannioides (Rupr.) Areschoug, while 
Yendo(38, pp. 2,17-27) adopted the genus with much wider appli¬ 
cation by proposing sections including species that are not spe¬ 
cies of Cheilosporum as restricted, such as those included under 
his sections Alatocladia and Serratieardia He regarded Cheilo¬ 
sporum elegans Areschoug, Cheilosporum sagittatum (Lamx.) 
Aresch, Cheilosporum jungermannioides (Rupr ) Aresch, Cher - 
losporum spectabile (Harvey) Weber van-Bosse, and Cheilospo - 
rwm cultratum (Harvey) Aresch. as typical species of Cheilo¬ 
sporum , listing them under the section Eucheilosporum . Of 
these species, referred to Cheilospoi urn, Cheilosporum sagittatum 
(Lamx ) Aresch. was the first mentioned by Decaisne when he 
proposed Cheilosporum as a subgenus of Amphiroa, and this 
species was not only definitely designated by Schmitz and 
Hauptfleisch as the type of the genus, but also cited by Yendo 
(88, p. 18) as one of the typical species of Cheilosporum . It i * 
one of the species seemingly recognized by most authors as a 
typical Cheilosporum , so that it sterns best to follow Schmitz and 
Hauptfleisch in considering Cheilosporum sagittatum (Lamx ) 
Aresch as the type of the genus 
When Decaisne proposed Cheilosporum as a subgenus of Am- 
phiroa it was limited to species primarily with conceptacles m 
the upper margins of the upper lobes of the intergenicula. Har¬ 
vey, who reduced Cheilosporum to a section of Amphiroa , re¬ 
stricted it in a fashion similar to the subgeneric limitation of 
Decaisne According to Areschoug, Cheilosporum includes spe¬ 
cies primarily with conceptacles in the upper margins of the 
upper lobes of the intergenicula, and with dichotomous branch¬ 
ing Schmitz and Hauptfleisch likewise restricted the genus to 
the species with the conceptacles immersed in the upper margins 
of the upper lobes of the intergenicula, a position of the concep¬ 
tacles interpreted as terminal. The conceptacles in Cheilosvo - 
rum aa restricted are lateral, since they spring from the sides 
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of the segments and not from the apices of the segments. Weber 
van-Bosse, who adopted the genus, farther described it as con¬ 
sisting of species not only with conceptacles immersed in the 
upper margins of the upper lobes of the intergenicula, but also 
with genicula unizonal; with intergemcular medullary filaments 
straight and cells in transverse zones of equal length. Yendo 
extended its limit by referring to it species not only with con- 
ceptacles restricted to the upper margins of the upper lobes of 
the intergenicula, but also species with conceptacles scattered 
over the flat surfaces of the intergenicula, and with conceptacles 
both terminal on the apices of the ramules and lateral on the 
flat surfaces of the intergenicula This author states, however, 
that in the true Cheilosporum (Eucheilosporum) the concep¬ 
tacles are restricted to the upper margins of the upper lobes of 
the intergenicula. Species of Cheilosporum have been found not 
only to have conceptacles restricted to the upper margins of the 
upper lobes of the intergenicula, but also the genicula unizonal. 
They also have intergenicular medullary filaments straight, with 
cells m transverse zones of equal length, so that it seems proper 
not only to delimit Cheilosporum to species showing those essen¬ 
tial characters but also to recognize its independent generic rank 

Key to the species of Cheilosporum 

a 1 Branching dichotomous 

b 1 Margins of the intergenicula entire 
c 1 Conceptacles single on each lobe 

3. C sagittatum (Lamx ) Aresch 
©* Conceptacles 1 to 3, generally 2, on each lobe. 

4. C eultratum (Harvey) Aresch 
b \ Margins of upper lobes variously dented. 

2. C multifidum (Kuetz ) Manza. 
a * Branching primarily dichotomous, but ultimately digitate 

1 C africanum Manza. 

CHEILOSPORUM SAGITTATUM (Lunx ) Ar**chou* Plate 9 

Cheilosporum sagittatum (Lamx ) Areschoug in J G Agardh, Sp 
Alg pt 2 2 (1862) 546 

Coralltna saqittata Lamouroux in Freycinet, Zool 3 (1824) 626, pi 
96, figs. 11, 12 

Amphtroa {Cheilosporum) sagittatum DECAISNE, Mem sur les Coral¬ 
lines (1842) 113 

Amphxroa sagittata Decaisnej in Harvey, Ner Austr, (1847) 102, 

Fronds erect, 3 cm long; branching generally dichotomous, 
intergenicula near base cylindrical, about 0.6 mm long and 0.5 
mm broad, on upper parts compressed, sagittate, lobe acute, about 
1 mm long and 1 to 1.5 mm broad; tetrasporic conceptacles single 
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on upper margins of upper lobes of intergenicula. Cystocarpic 
and antheridial plants unknown. 

Type: Corallina sagittate Lamouroux. 

Type locality: “Ile-de-France.” Descriptions based on speci¬ 
mens in Herb. Univ. Calif. 

Cheilosporum sagittatum (Lamx.) Areschoug appears not to 
have been studied to any considerable extent. It was first de¬ 
scribed by Lamouroux as Corallina sagittata, as follows: “ Coral- 
lina dichotoma; articulis sagittatis, extremitatibus acutis vel 
ovariiferis.” Decaisne merely listed this species as Amphiroa 
(Cheilosporum ) sagittata, and Harvey referred it to Amphiroa 
sagittata under the section Cheilosporum, merely quoting the 
original description. Areschoug, on the other hand, elaborately 
described this species as follows: 

Fronde robusta 4 mm lata atipitata apicc subdilatata, articulis medne 
ramorumque subsagittatis basi attenuato-obovatis, longitudine intergenicula 
distantiam loborum 1, aeaquilongiori, lobis patentibus subulato-acutis 1 
obtusiusculis remotiB kcramidus subsolitariis 

South African plants (sent by Comm. Dr* A V. Duthie) reason¬ 
ably resembling the type illustrated by Lamouroux, are about 
3 cm high, with dichotomous branching, and the conceptacles 
borne singly on the upper margins of the upper lobes of the 
intergenicula 

Under Cheilosporum a considerable number of additional spe¬ 
cies have been proposed, of which only 5 described thus ftir may 
be satisfactorily referred to this genus They are: 

CHErL08PORUM CULTRATUM (Birrey) Areuchou*. 

Cheilosporum cultratum (Harvey) Areschoug in J G Agardh, Sp 
Alg pt 2 2 (1852) 545, 546, Yendo, Joum Coll Sa Imp Univ 
Tokyo Art 12 20 (1905) 18 

Amphiroa niltrata Harvey, Ner Austr (1847) 102, p] 39, figs, 1-3 

Fronds 4 cm long; branching dichotomous; segments near base 
cylindrical, slender, proliferous, intergenicula about 0 5 mm long 
and 0 5 mm m diameter; on upper parts compressed, intergeni¬ 
cula sagittate, midrib prominent, lobes acute, about 1 5 mm long 
and 2 to 3 mm broad; conceptacles on upper margins of upper 
lobes of intergenicula 1 to 3, but generally 2 on each lobe 

Type; Amphiroa cultrata Harvey (may be in Herb British 
Museum) 

As the type was not available for study, the foregoing descrip¬ 
tion is based on South African plants reasonably resembling the 
figures of Harvey (io,pl 39 , figs 1-3) This species was first re- 
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ferred to species of Amphiroa, but under the present generic 
restrictions it shows all the essential characters of species of 
Chetlosporum and not of species of Amphiroa; such as, genicula 
unizonal; intergenicular medullary filaments straight, cells in 
tones of equal length; conceptacles on upper margins of upper 
lobes of intergenicula. 

CBEItOBPOKUM AFBICANUM Mum. 

Chetlosporum afrteanum Manza, Proc Nat. Acad. Sci. (11) 23 (1937) 
670, 671. 

Fronds 5 to 8 cm long; primary branching dichotomous, sec¬ 
ondary lateral, divisions dichotomous or subpinnate, ultimate 
branchlets borne digitately; segments near base tapering down¬ 
ward, intergenicula cylindrical, 1 mm long and 1 to 1.5 mm 
broad, on upper parts compressed, on ultimate branchlets slen¬ 
der; intergenicula on primary branches obcordate, lobes acute; 
intergenicula on branchlets obcordate, lobes acuminate; 1 to 2 
mm long and 1 to 3 mm broad; tetrasporic conceptacles on upper 
margins of upper lobes of intergenicula borne singly near axis, 
pores apical-marginal. 

Type: tetrasporic, Herb. Univ. Calif. No. 56U605 ; Still Bay, 
South Africa. Collected by Ecol. Surv. S. B. 80. 

CHB1LOBPOBUM MULTIFIDUM (Coats.) Minn. 

Chetlosporum multifidum (Kuetz.) Manza, Proc Nat. Acad. 8d. (11) 
23 (1937) 671 

Amphiroa multtfida Kuetz INC, Tab. Phyc. 8 (1868) pi 66, fig. 1. 

Fronds 3 to 5 cm long; branching largely dichotomous but 
sometimes with lateral proliferations; segments on lower parts 
slender, filiform, proliferous; segments of upper parts com¬ 
pressed, intergenicula obcordate or subobcordate, lobes of inter¬ 
genicula of lower parts of branches obtuse, acute, or cleft, those 
near apices fimbriate, 1 mm long, 2 to 4 mm broad; tetrasporic 
conceptacles on upper margins of intergenicula, borne singly 
near axils, pores apical-marginal. 

Type: Amphiroa multifidu Kuetzing. 

Type locality —Cape of Good Hope. 

CHEILOSPOKUM ELECAN8 (Hook t. «t Horror) Aroocboo* 

Cketlonporvm elffjavs (Hook f et Harvey) Arbschoug in J. G. 
Asr&rrih, Sp. Alg pt 2 2 (1852) 548; Yendo, Journ Coll, Sci. Imp 
Univ Tokyo Japan Art 12 20 (1905) 18 

Amphtroa eleffans Hookes f et Harvey in Harvey, Ner. Austr. (1847) 

101 , 102 . 
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GBULOBFOBUM JUNGERMA NN10IDES (Sopr.) Armehtm?. 

CheUotporum jungermanmoides (Rupr.) Areschoug in J. G. Agardh, 
Sp. Alg pt. 2 2 (1852) 546, 547; Weber van-Bosse, Sib. Exp. 
Monogr. 61 (1904) 107, Yendo, Journ. Coll. Sci. Imp Umv. Tokyo 
Art. 12 20 (1906) 18. 

Available specimens of Chedosporum elegans and C. jun- 
germannioides are fragmentary, but to all indications they are 
species of Cheilosporum as the genus is restricted and not spe¬ 
cies of Amphiroa to which they were referred previously. In 
our specimens the genicula are unisonal, the mtergenicular med¬ 
ullary filaments straight, with cells in zones of equal length and 
the conceptacjes on the upper margins of the upper lobes of the 
intergenicula, which are characters of species of Cheilosporum 
as the genus is restricted. 

8. Genus LITHOTHRIX Gray 
Lithothrix Gray, Journ Bot 5 (1867) 33, figs, a, b . 

Fronds fragile; branching pinnate, or dichotomous-pinnate, 
gemcula unizonal; mtergenicular medulla unizonal; conceptacles 
lateral, scattered over surfaces of intergenicula. 

Type species: Lithothrix Aspergillum Gray, 

In 1867 J. E. Gray proposed a monotypic genus, Lithothrix, 
naming the single species Lithothnz Aspergillum Gray. In 
1904 Weber van-Bosse(32,pp 86,108,109) and Yendo in 1906(38, 
pp 1,2,14-16) adopted the genus and recognized Lithothrix As¬ 
pergillum as the type species. It seems best to follow Gray, 
Weber van-Bosse, and Yendo in the present paper. 

The genus Lithothrix , according to Gray, includes practically 
all species of the articulated corallines with pinnate branching 
and with conceptacles scattered over the surfaces of the inter¬ 
genicula Weber van-Bosse restricted the genus to species with 
“calcified constrictions replacing the nodes and the central strand 
of the joints consisting of long undivided noncalcified filaments 
standing in vertical rows and the ‘conceptacula* on the iomts ” 
According to Yendo(38,pp 1,2) Lithothrix includes species with 
the propagating cells generated from the medulla and the geni¬ 
cula not well differentiated. The characterization of Weber van- 
Bosse, (32, p. 86) “calcified constrictions replacing the nodes/* 
seems to mean that species of Lithothrix have no genicula 
(nodes) in the proper sense These so-called “calcified constric¬ 
tions/’ according to our findings, occur in similar succession as 
the genicula and the intergenicula of the other species of the 
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articulated corallines, their structure varying in the same fashion 
with the structure of the genicula and of the intergenicula of 
the other species of this group, so that in this account they will 
be called genicula. In the figures of the type provided by Gray, 
and in the type specimen (in Herb. Brit. Museum), there is no 
difficulty in determining a large number of plants as being Lt- 
thothrix Aspergillum, Gray. It seems proper to delimit Litho- 
thrix to species fundamentally with conceptacles lateral, scat¬ 
tered over the surfaces of the intergenicula; with genicula um- 
zonal ; and with the mtergenicular medulla unizonal 

Species of Lithothrix resemble certain species of Amphiroa 
in the shape of the segments and in the position of the concep¬ 
tacles. In species of Lithothnx, however, the segments are gen¬ 
erally cylindrical, like in species of Amphiroa, and the concep¬ 
tacles are lateral and borne on the surfaces of the intergenicula 
in similar fashion as those of certain species of Amphiroa. They 
differ from species of Amphiroa, however, in the modes of 
branching and in the microscopic structure of the genicula and 
of the intergenicula In Amphiroa branching is strictly dicho¬ 
tomous, while in Lithothrix it is largely pinnate; in Amphiroa 
the genicula generally are multizonal, the intergenicular medulla 
multizonal with straight filaments, and the cells arranged in long 
and short transverse zones; while in Lithothrix the genicula and 
the intergenicular medullee are unizonal, and the genicular cells 
are comparatively many times shorter than those of the inter¬ 
genicular medullary cells 

UTHOTBRIX ASPERGILLUM (Gray) Andirxn Plat* 10. *r« 1 and l 

Lithothrix Aspergillum (Gray) Anderson, Zoe 2 (1891) 226 
Amphiroa noduiosa Farl , Report U S, Fish. Comm (1876) 716 
Amphiroa nodulosa Coll, in Hold, et Sechell, Phyc Bor Amer. fasc. 

10 (498) (1898) 

Amphiroa Aspergillum to nana SrrcH et Gard., Alg. N W. A. 

(1903) 359. 

Fronds erect, 8 to 13 cm long; primary branching dichoto¬ 
mous, ultimately lateral; intergenicula near base cylindrical, 0.6 
mm long and 0 6 to 1 mm in diameter, on upper parts and on 
primary branches cylindrical or slightly compressed, 1 mm long 
and 1 to 1.6 mm broad, on ultimate branches cylindrical and 
very slender; genicular cells many times shorter than intergeni¬ 
cular medullary cells; tetrasporic conceptacles conical, scattered 
over surfaces of intergenicula, with pores central and tetraspo- 
rangia basal. Cystocarpic and antheridial plants unknown. 
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Type: Lithothrix Aspergillum Gray. 

Type locality .—“Vancouver's Island." 

Specimens of this species have been collected from the north¬ 
western coast of North America and likewise from the coast of 
southern California. 

Lithothrix Aspergillum , according to Gray, has conceptacles 
scattered over the surfaces of the intergenicula; pinnate branch¬ 
ing; short intergenicula, compressed near the upper parts of the 
main branches and cylindrical on the branchlets Weber van- 
Bosse merely states that the species bears the same diagnosis 
as the genus Our plants showing characters that can be as¬ 
cribed to the type specimen have extremely short segments; the 
main axis dividing dichotomously, the divisions in turn sending 
out slender unbranched lateral proliferations arranged in pin¬ 
nate and alternate fashion The conceptacles are conical and 
protrude most evidently on the surfaces of the intergenicula 
In addition, the cells of the so-called genicula in this species are 
4 or more times shorter than the cells of the intergenicular 
medulla. 

9 Genus AMPHIROA Lamx (emend. Weber van-Bosse) 

Amphiroa Lamouroux, Nouv Bull, des Sci Soc Philomat. 3 (1812) 
186; Hist Polyp Flex (1816) 294-302, Wbber VAN-Bossr, Sib 
Exp Monogr 61 (1904) 86-101. 

Fronds extremely fragile; branching dichotomous, rarely ir¬ 
regular-dichotomous; genicula umzonal or multizonal; intergen¬ 
icular medullary filaments straight, with cells always in long and 
short transverse zones; conceptacles lateral, scattered over sur¬ 
faces of intergenicula 

Type species: Amphiroa fragilisstma (Linn ) Lamouroux 

A considerable number of species have been referred to this 
genus, of which only 17 seem to have been properly established. 
These species have thus far been recorded from all tropical and 
subtropical shores 

In 1812 Lamouroux established the genus Amphiroa and listed 
under it 2 species, Amphiroa tribulus Lamx. and A. cuspidata 
Lamx [synonym of Amphiroa fragihssima (L) Lamx.]. In 
1816 he described 18 species, including Amphiroa rigida Lamx., 
A. tribulus, A . cuspidata , and A. fragihssima (L.) Lamx. In 
1842 Decaisne listed 28 species and practically established Am¬ 
phiroa fragilissima (L.) Lamouroux and A cuspidata Lamou¬ 
roux as typical species of Amphiroa by including them under 
the section Euamphiroa , and by placing Amphiroa tribulus under 
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the section Eurytion and excluding Amphiroa rigida entirely 
from his list. In 1852 Areschoug included Amphiroa fragilts- 
stma, A , cuspidata, A. rigida, and A . tribulus among 14 others, 
a considerable number of which may still be referred properly 
to Amphiroa as restricted. In 1897 Schmitz and Hauptfleisch 
(28, pp. 642,643) designated Amphiroa rigida as the type of Am¬ 
phiroa , although it was not mentioned by Lamouroux in his 
original paper. Weber van-Bosse listed 17 species, including 
A . fragilissima, A . tribulus, and A. rigida, and referred A. cus- 
ptdata to A fragilissima; while Yendo in 1905 likewise listed A 
fragilissima, A. tnbulus, and A. rigida , referring A. cuspidate 
as a form of A fragilissima, and adopted these species as typical 
species of Amphiroa t since he listed them under the section 
Euamphiroa, limited to species of Amphiroa as the genus is re¬ 
stricted. Of these species, Amphiroa fragiltssivia (Linn.) Lamx 
may be adopted as the type of the genus, although Schmitz and 
Hauptfleisch designated A. rigida Lamx. as the type of Am¬ 
phiroa, not only because Amphiroa fragilissima (Linn.) Lamx 
(syn. A, cuspidata Lamx.) is one of the 2 species first estab- 
hshed by Lamouroux when he established the genus Amphiroa , 
since Lamouroux did not even mention Amphiroa rigida in his 
earlier account In addition, this species, Amphiroa fragUis - 
sima, practically because the author listed it under Euamphiroa. 
but not technically because he did not definitely say so, has been 
adopted as the type of Amphiroa by Decaisne as early as 1842, 
listed under Euamphiroa . while A. tribulus was listed under 
Eurytion , and Amphiroa fragilissima is one of the species of 
Amphiroa seemingly recognized by all authors as typical Am- 
phiroa . Even Yendo, who adopted a broad application of Am¬ 
phiroa, recognized Amphiroa fragilissima (Linn) Lamx. as 
typical Amphiroa , since he listed it under Euamphiroa , the con¬ 
tent of which, according to our concept of the genus as limited, 
is still typical Amphiroa . 

Differences of opinion have long existed with regard to the 
limitation of Amphiroa Lamouroux states that Amphiroa has 
branching dichotomous, trichotomous, or verticillate, arlicuh 
long, separated one from the other by a naked and horny sub¬ 
stance. According to Decaisne it includes species with concep- 
tacles scattered over the surfaces of the inter<?enicula Are- 
schoug, who characterized Amphiroa in almost the same fashion 
as Decaisne, further limited it by elevating Arthrocardia and 
Cheilosporum , two subgenera of Decaisne, to independent genera 
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Weber van-Bosse further limited this genus by including under 
it species with conceptacles scattered over the “joint/ 1 genicula 
unizonal or multizonal, intergenicular medullary filaments 
straight, and cells in long and short transverse zones. Yendo, 
however, extended the application of Amphtroa by including 
under it sections Arthrocardia and Margmosporum, which in¬ 
clude species not referrable to Amphiroa as restricted by Weber 
van-Bosse. In species properly referrable to Amphiroa the con 
ceptacles are always lateral and scattered over the surfaces of 
the intergenicula, the genicula are either umzonal or multizonal, 
and the intergenicular medullary filaments are straight, with 
cells in long and short transverse zones, so that it seems proper 
to delimit the genus Amphiroa to species showing those essential 
characters 

AMPHIROA FBAGILIBSIMA (Linn ) Lanonrovx 

Corallina fragtlitsima Linnjeus, Syst Nat ed. 12 pt 2 1 (1767) 
1306 

Amphtroa cuspidata Lamouroux, Nouv Bull. Scl So c Philomat. 3 
(1812) 180, Hist Polyp Flex (1816) 300; Decaisne, Mem but 
les Corallines (1842) 112, Areschoug in J G Agardh, Sp Alg 
pt 2 2 (1862) 631; Weber yan-Bosse, Sib Exp Monogr 61 (1904) 
89 

Amphiroa fragilissima fo. empidata Yendo, Journ Coll Sci Imp 
Univ. Tokyo Art 12 20 (1906) 3 

Fronds slender, about 4 cm long; branching strictly dicho¬ 
tomous, with branches arising from genicula; intergenicula cy¬ 
lindrical, with swollen ends in older ones, about 4 mm long and 
0 6 mm in diameter, tetrasporic conceptacles semiglobular, scat¬ 
tered over surfaces of intergenicula, pores central and tetraspo- 
rangia basal Cystocarpic and antheridial plants unknown 

Type* Corallina fragilissima Linnseus 

Type locality — <4 0, Americano ” 

Amphiroa fragilissima was first described as Corallina frag i- 
hssima Linnseus, primarily recognizable by its filiform articuh 
and dichotomous branching According to Lamouroux, Am- 
pkiroa fragilissima has branching dichotomous, branches capil¬ 
lary, and articuli cylindrical and with swollen extremities 
Areschoug described Amphiroa futgihssima (Linn) Lamx. as 
follows: 

Fronde puMnato-oae«ipito8a ultra-setacea subirrco'ulanter diehotoma, 
articulis cylindraceis utraque extremitate nodoscwtuTnr^centibus dlnmetro 0 
plo-10 plo longioribus, ultinns apice ohtusiuscubs gemculis hneaeformibua. 
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Weber van-Bosse, cm examination of the type of Amphiroa frar 
giliseima of Lamouroux, gives the following description: 

Fronds articulated, cylindrical, branched at the node di- or trichoto- 
mouily, often with adventitious branches, Joints long, many times longer 
than broad, in older specimens swollen at top and base in the form of a 
ball or pad by local divisions in longitudinal and vertical direction of the 
cells of the cortical layer Nodes swollen, cushionlike in conformity with 
the swollen tops and bases of the joints. Central strand built up of 4 to 
8 rows of long cells, seldom 2 or 3 rows of long cells, mostly 4 rows, followed 
by one row or two rows of short cells 

Our specimens reasonably resemble the Linnsean type, of 
which we have excellent photographs. The fronds are slender, 
with branching strictly dichotomous, branches arising from the 
genicula, with each geniculum bearing branches, with all the 
ends of the intergenicula on the older portions swollen, and with 
conceptacles scattered over the surfaces of the intergenicula. 

Species of Amphiroa have been studied very thoroughly by 
Weber van-Bosse.(32, pp 86 - 101 ) Of a considerable number of 
species included under Amphiroa, there seem to be only 16 addi¬ 
tional fairly well established species. 

AMPHIROA TRIBULUS L.moorom 

Amphtroa tnbulu* LAjjoUBOint, Nouv Bull dee Scl. Soc Philomat 3 
(1812) 86; Hilt Polyp Flex (1816) 301, 302, Pkcaisne, Mem 
sur les Corallines (1842) 118; Abeschoug in J. G Agardh, Sp 
Alg pt 2 2 (1862) 684; Yendo, Joum. Coll. Sci Imp Umv, Tokyo 
Art 12 20 (1906) 3; Weber van-Bosse, Sib Exp Monogr 61 
(1904) 99 

AMPHIROA CRASSA Lamonroax. 

Avtphtroa craesa Lamouroux in Dec*line, Mem eur lei Coralline* 
(1842) 112; Harvey, Ner, Auitr, (1847) 97; Weber van-Bobbe, 
Sib Exp Monogr. 61 (1904) 99; Yendo, Joum. Coll Imp. Univ 
Tokyo Art 12 20 (1906) 6 

AMPHIROA CANAL1CULATA van Mari. 

AmpMroa canaliculate von Mart, in Weber van-Botae, Sib. Exp 
Monogr 61 (1904) 99; Yendo, Joum. Coll. Imp. Univ. Tokyo Art 
12 20 (1905) 5 

AMPHIROA INVOLUTA Kattain*. 

Ampkiro* tnvoluta Kuttzing, Tab. Phyc. 8 (1858) 23, pL 48, fig. 2, 
e-p; Weber van-Bome, Sib. Exp Monogr 61 (1904) 99; Yendo, 
Joum. Coll. Imp Univ. Tokyo Art 12 20 (1905) 3 
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AMPHIROA ANCm (LmL) Dwalm. Plata 11, In. I an* 2. 

Amphiroa anoeps (Lamk.) Decaisne, Mem. sur lee Corallines (1842) 
118; Harvey, Ner. Austr. (1847) 88; Arrschouo in J. G. Agartb, 
Sp. Alg. pt. 2 2 (1852) 586, 537; Kurving, Tab Phyc. 8 (1858) 24, 
pi. 49, fig. 4, f-h; Weber tan-B oas*, Sib. Exp. Monogr. 61 (1904) 
99; Ybndo, Joum. Coll. Imp Univ Tokyo Art 12 20 (1905) 4 

ilirillOA BOWER* AN EU Bimr. 

Amphiroa Bowerbanki* Hartsy, Ner. Auetr. (1847) 97, pL 37, figs. 
1-6; Wbbxr van-Bosb*, Sib. Exp. Monogr. 61 (1904) 99; YBNDO, 
Coll. Imp. Univ. Tokyo Art 12 20 (1905) 5. 

AMPHIROA MAtrVOUU Lamimd. 

Amphtroa Beauvoisii Lamoueoux, Hist. Polyp. Flex. (1816) 299, 
KuirrziNO, Tab. Phyc. 8 (1868) 21, pL 44, fig 1, W*w» tan- 
Bosbb, Sib. Exp. Monogr 61 (1904) 99; Yendo, Coll. Imp. Unir 
Tokyo Art. 12 20 (1905 ) 4 

AMPHIROA EPHEDRAEA <La»k ) DrnftSat. 

Amphiroa ephedraea (Lamk.) DBCAJSNE, Mem enr les Corallines 
(1842) 112; Harvey, Ner. Austr. (1847) 05, pi. 89, figs. 1-4, Aa*- 
SCHOUO in Agardh, Sp. Alg pt 2 2 (1852) 534; Web*R van-Bosse, 
Sib. Exp Monogr. 61 (1004) 99; Yindo, Coll. Imp Univ. Tokyo 
Art. 12 20 (1905 ) 4. 

AMPHIROA LINEARIS Kartrlnf. 

Amphiroa linearis Kuetzing, Tab. Phyc. 8 (1858) 22, pi 46, fig. 2, 
o~c; Weber van-Bosse. Sib. Exp. Monogr. 61 (1904) 99. 

AMPHIROA ANABTOMOSAN8 Wabar tab-Bmm. 

Amphiroa anastomosans Weber van-Bosse, Sib. Exp. Monogr. 61 
(1904) 100. 

AMPHIROA POLICEA Lanoaroax. 

Amphtroa folxaeea Lamouroux in Freycmet, Voyage Autour du Monde 
Zofil. 3 (1824) 628, pi 93, figs 2, 3, Weber van-Bosse. Sib Exp 
Monogr. 61 (1904) 100; Ymndo, Coll. Imp Univ Tokyo Art 12 
20 (1905) 6. 

AMPHIROA VALONIOIDEfl Tan*. 

Amphiroa valonioidss Yendo, Coralhnae verse Japonicae. Jonrn. 
ColL Sci. Imp Univ. Tokyo Art. 8 16 (1902) 6, pi. 1, figs. 1-3, 
pi. 4, fig. 1; Weber van-Bosse, Sib Exp. Monogr 61 (1904) 100; 
Yendo, A Revised List of Corallinae Jonrn. Coll Sci. Imp. Univ 
Tokyo Art 12 20 (1905) 2 

AMPHIROA VERRUCOSA Uwmu. 

Amphiroa verrucosa Lamouroux, Hist Polyp. Flex. (1816) 300; D*- 
CAISNB, Mot, sur les Corallines (1842) 112; Kuetzing, Tab Phyc. 
• (1858) 20, pi. 42, fig 3; Weber van-Bosse, Sib. Exp. Monogr. 
61 (1904) 100. 
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AMPHIROA HIGIDA Lnowosx, 

Amphtroa rtgtda Lamouroux, Hist. Polyp. Flex. (1816) 297, AaR- 
schoug in J. G. Agardh, Sp Alg pt 2 2 (1862) 632; Weber tan- 
BOSSE, Sib. Exp. Monogr. 61 (1904) 100, Yendo, Coll Sci. Imp 
Unfv. Tokyo Art 12 20 (1906) 3 

AM PH mo A NODULOSA Knrtxinr 

Amphtroa rwdulosa Kuetzing, Tab Phyc 8 (1868) 19, pi 41, fig'. 1, 
Weber van Bosse, Sib Exp Monogr 61 (1904) 100, Yendo, Coll 
Sci. Imp. Umv Tokyo Art. 12 20 (1906) 4. 

AMPHIROA DUOIA Knctxin* 

Amphiroa dubta, Kuetzing, Tab Phyc 8 (1858) 24, pi 49, fig 1, a~c, 
Weber van-Bosbe, Sib. Exp. Monogr 61 (1904) 100 

Specimens referred to the foregoing species on examination 
all showed essential specific characters of Amphtroa, such as 
genicula multizonal, mtergenicular medullary filaments straight 
with zones of long and short cells, and conceptacles lateral on 
the surfaces of the mtergenicula. These species are, likewise, 
recognized by a considerable number of authors as species of 
Amphtroa , among them Weber van-Bosse,(32) who restricted 
the genus in a fashion similar to the restriction of the genus 
m the present paper. Accurate descriptions of these species 
could not be prepared at this time as available specimens are 
merely fragments of segments. Consequently they are merely 
listed under Amphiroa . 

10. Genus ROSSEA Manxn 

Bos$ea Manza, Pioc Nat Acad Sci U S A (2) 23 (1937) 48 

Fronds fragile; branching dichotomous, pinnate or pinnate- 
dichotomous; segments near base cylindrical or compressed, on 
upper parts compressed; genicula umzonal; intergemcular med¬ 
ullary filaments straight, with cells m transverse zones of equal 
length; conceptacles semiglobular or conical, scattered over sur¬ 
faces of mtergenicula 

Type species * Bossea plumosa Manza 

According to all indications species of this genus occur only 
on temperate and subtropical shores. A large number of speci¬ 
mens of a number of properly identified and described species 
of this genus have been collected from the coast of California 
by Profs W. A. Sotchell and N. L. Gardner and by myself. De- 
caisne(6,p 112) reported 2 species, Amphiroa ( Arthrocardta ) 
Orbigniana ? attributed to San Carlos, coast of Chile, and Am- 
phiroa (Arthrocardia) calif arnica , attributed to the coast of 
California (Monterey). 
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Seven additional species of Bossea are known with reasonable 
certainty, some of them previously described as species of Am*- 
phiroa or of Cheilosporum. In the position of the conceptacles, 
species of Bossea are similar to species of Amphiroa, all concep¬ 
tacles in both groups being restricted to the flat surfaces of the 
intergenicula. Species of these 2 genera differ, however, in the 
microscopic structure of the gemcula and of the intergenicula: 
in Amphiroa the genicula are mostly multizonal, and the inter- 
genicular medullary filaments straight, with cells in long and 
short transverse zonek; in Bossea all genicula are unizonal and 
the mtergenicular medullary filaments are likewise straight, but 
the cells are in transverse zones of equal length. In addition, 
practically all species of Amphiroa have dichotomous branching, 
while in Bossea most species have pinnate branching. In the 
structure of the genicula and of the intergenicula, species of 
Bossea and of Cheilosporum are similar, both having unizonal 
genicula, and intergenicular medullary filaments are straight, 
with cells in transverse zones of equal length The 2 genera dif¬ 
fer primarily in the position of the conceptacles. In Bossea the 
conceptacles are on the flat surfaces of the intergenicula, and in 
Cheilosporum , according to our restriction of this genus, they 
are on the upper margins of the upper lobes of the intergenicula 

Key to the species of Bossea 

a Branching pinnate 

b ' Branches almost of same height 1. B corymbtfera Manza 

b * Branches not of same height 

c 1 Young branches or branchlets ovate 2 B frondtfera Manza 

c 1 Young branches or branchlets elongated 

d 1 Branches arising in zones which are separated by zones without 
branches 3 B tnterrupta Manza 

d* Branches arising from almost all intergenicula 

4 B plumosa Manza 

a* Branching wholly or partially dichotomous 
b 1 Branching dichotomous 

c 1 Intergenicula with upper lobes mostly acute 

6 B Orbi&nutna (Decne ) Manxa 
c *. Intergenicula with upper lobes mostly obtuse 

6 B Gardnen Manza 

b ".Branching partly dichotomous 
c •. Primary branching dichotomous, ultimately digitate 

7 B cahfomica (Decne) Manza 
C *. Primary branching pinnate, ultimately dichotomous 

8 B dxchotoma Manza, 

MISIA PLUMOSA Muss. Plat* IS, fln 1 and S 

Bossea plumosa Manza, Proc, Nat Acad Sci U. S. A. (2) 28 (1987) 

46 



304 


The Philippine Journal of Science 


1*40 


Fronds erect, 3 to 6 cm long; branching plumosely bi- or tri- 
pinnate and opposite, branches on lower parts short ramuleB, on 
upper parts long branches once or twice pinnately divided with 
divisions short on lower parts, long on upper parts; intergenicula 
near base slightly compressed, 1 mm long and 1 mm broad, on 
upper parts on primary branches comparatively thick, com- 
pressed-cuneate, 1 mm long and 2 mm broad, on branchlets thin, 
compressed-cuneate or obcordate with obtuse lobes 1 mm long 
and 2 mm broad, on ramules spathulate, 1 to 2 mm long and 0.& 
to 1 mm broad; conceptacles conical on flat surfaces of inter¬ 
genicula, 2 to 4, mostly 2 on each flat surface, borne singly or 
In pairs on each wing and arranged in vertical rows along axis, 
single and central on flat surfaces of ramules, with pores central 
and tetrasporangia basal. Cystocarpic and antheridial plants 
unknown. 

Type: Boesea plumose Manza, tetrasporic, Moss Beach, coast 
of Central California, west coast of North America ( Herb. TJniv 
Calif. No. 515710). 

Bossea plumosa is the most characteristic species of the genus 
The fronds appear like feathers, having decidedly and compara¬ 
tively thick axes with slender and flexible lateral divisions. The 
basal segments are cylindrical or slightly compressed, with the 
segments above thicker and more compressed The lateral divi¬ 
sions consist of ramules and long branches, the simple ramules 
are always Bituated near the base of the primary axes of the 
fronds and near the bases of the branches or branchlets, while 
the long compound branches or branchlets in each case occur 
above them. 

Seven additional species described thus far may be referrable 
to this genus. They are: 

R0S8BA ORBIGNIANA <D«ene.) Mun 

Bossea Orbigniana (Decne ) Manza, Proc Nat, Acad Scj U. S. A 
23 (1937) 563, 564 

Amphxroa ( Arihrocardta ) Orbigniana Decaibne, Mem sur lea Coral¬ 
lines (1842) 112. 

Amphxroa Orbignmna Drcaisne m Harvey, Ner. Austr (1847) 100, 
AMSCHOUG in J. G. Agardh, Sp Algr. pt, 2 2 (1852) 639. 

ChetloBporum Orbxgnmnum (Decne ) Yendo, A Revised List of Coral- 
llnae. Joum. Coll. Scl Imp Unlv. Tokyo, Art. 12 20 (1905) 20. 

Fronds 7 to 21 cm long; branching wholly or partially dicho¬ 
tomous ; intergenicula near base cylindrical, 1 to 2 mm long and 
2 mm broad, intergenicula on upper parts compressed-cuneate 
with lobes acute, or obcordate with lobes obtuse, 2 mm long, 2 to 
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3 mm broad; tetrasporic conceptacles conical, on flat surfaces of 
intergenicula, 2 on each surface borne singly on each wing near 
upper margin of lobe, very close to midrib, pores central, tetra- 
spores basal. 

Type: Amphiroa ( Arthrocardia) Orbigniana Decaisne. 

Type locality. —“Patagonia S. Carlos Chiloensisque littora.” 

The type specimen is not available for examination, but in our 
collection of the articulated corallines we have plants referred 
to this species and showing characters consistent with the type. 

BOS8EA CALIF0RN1CA (Draw.) Mina. 

Bossea califomtea (Decne.) Manza, Proc. Nat. Acad. Sci. U. S. A. 
23 (1937) 661, 662. 

Amphiroa ( Arthrocardia ) californxca Decaisne, Mem. but lea Coral¬ 
lines (1842) 112. 

Chetlosporum califomicum Yendo, a revised list of Corallinae Joura. 
Coll Sci Imp. Univ. Tokyo 20 (1906) 19. 

Fronds 5 to 12 cm long; branching dichotomous-digitate-cy- 
moid; intergenicula near base thick, cylindrical, 1 to 3 mm long, 
2 mm broad, intergenicula of upper parts thick, compressed, 
mostly obcordate, with lobes rounded, 2 to 6 mm long and 2 to 
6 mm broad; tetrasporic conceptacles on flat surfaces of inter¬ 
genicula, 2 to 8, mostly 6, on each surface, arranged in rows 
along lateral margins, 2 to 4 on each side, pores central. 

Type: Amphiroa (Arthrocardia) califomica Decne. Topo- 
type: tetrasporic, Herb. Univ. Calif. No. £66290. 

Type locality. —“California (Monterey).’* 

The type of this species not being available for study, specific 
descriptions have been based on topotypes. According to the 
present generic limitations, this species bears essential characters 
of Bossea and not of any one of the other genera to which it has 
hitherto been referred. 

BOBSKA COKTMBIPEKA Haaw Plat* IS. 

Bossea corymbifsra Manza, Proc. Nat Acad. Sci. U S A. 23 (1937) 
662 

Fronds 3 to 5 cm long; branching bi-, tri-, or pentaeotomose- 
corymboid; intergenicula near base thick, cylindrical, 1 to 2 mm 
long, 1 mm broad, on upper parts compressed, thick, cuneate or 
obcordate, with lobes obtuse, 1 to 2 mm long and 2 to 3 mm 
broad; conceptacles Bemiglobular on flat surfaces of intergeni- 
eula, 2 to 4 on each surface, 1 or 2 on each wing arranged in 
vertical rows along axis, with pores central and tetraspores basal. 
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Type: tetrasporic, Herb . Univ . Calif. No. 545752; Point Lobos, 
Carmel Bay, coast of central California, west coast of North 
America, Collected by A. V, Manza. 

BOSS BA FRONMFBRA Mann. Plata 14. 

Botsea frond&fera Manza, Proc. Nat Acad. Sci. 23 (1987) 662, 663 

Fronds 2 to 7 cm long; branching plumosely pinnate and op¬ 
posite or pinnately decompound, young branches ovate; inter- 
genicula near base cylindrical, 1 mm long, 1 mm broad, on upper 
parts cuneate or obcordate, 1 to 2 mm long, 1 to 3 mm broad 
with lobes obtuse; tetrasporic conceptacles conical, 2 on each 
surface of intergeniculum, borne singly near upper lobes, pore 
central, tetraspores basal. 

Type: tetrasporic, Herb. Untv. Calif. No. 545757; Moss Beach, 
San Mateo County, coast of central California, west coast of 
North America. Collected by A. V. Manza. 

B0BBEA GARDNER I Mania. Plate It 

Bosftea Gardneri Manza, Proc. Nat Acad Sci U. S A. 23 (1937) 
563. 

Fronds 5 to 18 cm long; branching dichotomous, or primary 
branching lateral but ultimately dichotomous; intergenicula near 
base slender, cylindrical or slightly compressed, 1 mm long, 1 
mm broad, on upper parts on primary branches cuneate, 1 to 2 
mm long, 1 to 3 mm broad, with lobes obtuse, on branchlets ob¬ 
cordate with thin wings and prominent midrib, 2 to 3 mm long, 
2 to 4 mm broad; tetrasporic conceptacles semiglobular, 2 to 6 
(mostly 4) on flat surfaces, 1 to 3 on each wing arranged in 
rows along midrib, pores central, tetraspores basal 

Type: tetrasporic, Herb. Univ. Calif . No. 545768; Pacific 
Grove, Monterev Countv, coast of central California, west coast 
of North America. Collected by N. L. Gardner. 

BOSSEA INTERRUPTA Muu PtaU 1C. 

Boss?a intcrrupta Manza, Proc, Nat. Acad. Sci. U. S. A. 23 (1937) 
563. 

Fronds 5 to 13 cm long; branching bi- or tripinnate and op¬ 
posite, branches arising in groups separated from one another 
by segments bearing simple branchlets; intergenicula near base 
thick, cylindrical, 1 to 2 mm long, 2 mm in diameter, on upper 
parts on primary branches compressed-obeordate, with thin 
wings and lobes obtuse, 2 mm long, 2 to 4 mm broad, on branch- 
lets spathulate, 3 mm long, 1 to 2 mm broad; tetrasporic concep- 
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tacles semiglobular, on flat surfaces of intergenicula, 2 on each 
flat surface borne singly on each wing near upper margins of 
lobes, very close to midrib, and on ramules borne singly on cen* 
tral part, pores central, tetraspores basal. 

Type: tetrasporic, Herb . Untv. Calif . No. 545969; Pacific 
Grove, Monterey County, coast of central California, west coast 
of North America. Collected by A. V Manza. 

BOESEA DICHOTOMA Uuu. Plato 17 

Boeeea dickotoma Manza, Proc Nat Acad Sci U. S A 23 (1937) 
562. 

Fronds 6 to 12 cm long; primary branching pinnate to sub¬ 
alternate, ultimately dichotomous; intergenicula near base slen¬ 
der, compressed, 1 to 2 mm long, 1 5 mm broad, on upper parts 
compressed-cuneate to sub cordate, 2 to 3 mm long, 2 to 6 mm 
broad, with lobes rounded, tetrasporic eonceptacles semiglobular, 
on flat surfaces of intergenicula, 2 to 4 (usually 2) on each flat 
surface, borne singly or in pairs arranged in vertical rows along 
axis, pores central, tetraspores basal. 

Type specimen * tetrasporic, Herb. Univ . Calif . No. 545756; 
Moss Beach, San Mateo County, coast of central California, west 
coast of North America Collected by A V Manza 

11. Genus PACHYARTHRON Manza 

Pachyarthron Manza, Proc Nat. Acad Sci. U S A (2) 23 (1937) 
45 

Fronds fragile; branching dichotomous or irregular-dichoto¬ 
mous; segments cylindrical or slightly compressed; genicula 
unizonal, intergenicular medullary filaments straight, with cells 
in transverse zones of equal length; eonceptacles semiglobular, 
scattered over surfaces of intergenicula. 

Type species: Pachyarthron cretaceum (P. et R.) Manza 

At present Pachyarthron appears to be a monotypic genus, 
the only species known being Pachyarthron cretaceum , which is 
recorded only from cold parts of north Pacific coasts. It has 
been collected from Unalaschka (the type locality), Saint Law¬ 
rence Island, and Japan (Rikuzen, Hakkodate, and Otaru Prov¬ 
inces; Rishira Island). This genus is more closely related to 
Amphtroa than to Coralhna or Arthrocardia, to which the spe¬ 
cies has been previously referred. In habit it shows all char¬ 
acters ascribed to species of Amphiroa, having wholly or partially 
dichotomous branching and the position of the eonceptacles scat¬ 
tered over the surfaces of the intergenicula. Amphtroa and 
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Pachyarthron differ merely in microscopic structure of the ge- 
nicula and of the intergenicula. (22, p. 45) The type specimen 
made available through the courtesy of Dr. Anna Weber van* 
Bosse shows characters different from any one of the genera to 
which the species has previously been referred. Species of 
Pachyarthron differ from species of Amphtroa in that the ge- 
nicula are unizonal and the intergenicular medullary filaments 
straight with cells in zones of equal length; while in species of 
Amphiroa the genicula are mostly multizonal and intergenicular, 
and the medullary filaments are straight, with transverse zones of 
long and short cells. Species of Pachyarthron differ from species 
of CoraUina and Arthrocardia primarily in the positions of the 
conceptacles, which in Pachyarthron are scattered over the sur¬ 
faces of the intergenicula, and in Corallina and Arthrocardia, 

terminal. (22) 

FACHYARTHRON CRETACEUM (P at R.) Manu. Plat* If. 

Pachyarthron cretaceum (P. et R ) Manza, Proc. Nat. Acad. Sei 
USA. (2) 23 (1937) 46. 

Corallina eretaeea P. ET R , Ill 40 (1840) 20, fig. 104 

Atnpfttroa eretaeea (P et R.) Areschouo in J G. Agardh, Sp Alg. 
pt 2 2 (1852) 633 

Amphtroa eretaeea Endl. in Kuetring, Tab Phyc. S (1858) 22, pi 48, 
figs, a-/, Yendo, Corallinae Japonicae. Joum. Coll. Scl Imp. Unir. 
Tokyo pt. 3 16 (1902) 7, pi. 1, fig. 4; pi. 4, fig 2, A revised lift 
of Corallinae Journ. Coll. Sci. Imp. Univ. Tokyo Art. 12 20 
(1005) 10 

Arthrocardia eretaeea (P. et R.) WEBER VAn-Bosse, Sib. Exp, Monogr 
61 (1904) 105, pi. 16, fig. 8. 

Fronds erect, 6 to 6 cm long; branching dichotomous or irreg¬ 
ular-dichotomous; intergenicula near base cylindrical, 2 to 3 
mm long and 1 to 2 mm in diameter, on upper parts on primary 
branches cylindrical or slightly compressed, on ultimate branch- 
lets cylindrical, with apices slightly tapering, 2 to 4 mm long 
and 1 to 3 mm in diameter; tetrasporic conceptacles semiglob- 
ular, scattered over surfaces of intergenicula, pores central, 
tetraspores basal. Cystocarpic andumtheridial plants unknown. 

Type; CoraUina eretaeea P. et R. 

A large number of plants collected from Unalaschka by Prof. 
W. A. Setchell, from Saint Lawrence Island, by Otto Geist in 
1981, and from Japan (Rikuzen, Hakkodate, and Otaru Prov¬ 
inces; Rishira Island) by Yendo, agree in all essential characters 
with the type fragments. Only the plants collected from Saint 
Lawrence Island are whole plants, all the rest being fragments, 
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and our specific diagnosis is based upon them. Practically all 
the segments are cylindrical, except those on the central parts 
where they are sometimes slightly compressed; the basal seg¬ 
ments slightly tapering downwards; and the ultimate branches 
slightly tapermg upwards It appears that the normal branch¬ 
ing is dichotomous and the lateral branches normally occurring 
are merely nontypical proliferations. 

12. Genus METAGONIOLITHON Weber van-Bosse 

Afetagomolttkon Weber van-Bosbe, Sib Exp Monogr. 61 (1904 ) 86, 
101-104 

Fronds fragile; branching verticillate, dichotomous or verti- 
eillate-dichotomous, with branches arising from cortex of ge- 
nicula, and with apices covered with a mucilaginous cap; genicula 
multizonal; mtergenicular medullary filaments straight, with 
cells in transverse zones of equal length; conceptacles lateral, 
scattered over surfaces of intergenicula or restricted on lower 
side of branches. 

Type species: Metagoniolithon charoides (Lamx.) Weber van- 
Bosse. 

Four species have been described as belonging to Metagonio¬ 
lithon. Specimens have been recorded from the coast of Aus¬ 
tralia only, and it appears that the species of Metagoniolithon are 
strictly Australian, with their distribution subtropical. 

Weber van-Bosse proposed the genus Metagoniolithon and re¬ 
ferred to it 3 species, M. charoides, M. graviferum, and M. steU 
ligerum. In 1905 Yendo(38, pp 1,12,14) adopted the genus but 
recognized only 2 species of Weber van-Bosse, M. charoides and 
M. stelligerum, in addition to his M. gracile and listed M. grani- 
ferum as species inquirenda Weber van-Bosse first mentioned 
M. charoides, which was likewise mentioned first by Yendo, so 
that it seems to have been recognized by these authors as the 
type of the genus. 

The genus Metagoniolithon as defined by Weber van-Bosse 
includes species with 

Joints cylindrical; in the central strand, the cells have throughout the 
whole joint almost the same dimension and stand vertically one above the 
other; nodes consist of many rows of eells which are much smaller and 
have thicker walls than the cells in the joint; coneeptacula on the joints. 

According to Yendo the genus comprises species with mother 
cells of the propagating cells generated in the medulla; genicula 
multizonal; ramuli starting from genicula; articuli cylindrical; 
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and branching verticillate. Fragments of the type specimen 
and a large number of species in our collections that are properly 
referable to Metagonioldhon , made available through the cour¬ 
tesy of the different European herbaria [from the Herbarium of 
the Museum of Paris, Amphiroa epkedraea , CoraUina stelhgera, 
A . jubata Lamx.; from the Herbarium of the Pritish Museum, 
A. stelligera, A charoides, A . granifera Harvey, A. intermedia 
Harvey; A. granifera Harvey, A. ckaroides Lumx. (type), A. 
stelhgera # and A intermedia (Lamx.)] have the conceptacles 
strictly scattered over the surfaces of the intergenicula or on the 
lower sides of the branches; branching either wholly or partially 
verticillate, with branches arising from the genicula and apices 
covered with a mucilaginous cap; genicula multizonal, inter- 
genicular medullary filaments straight, with cells in transverse 
zones of equal length, so that it seems proper to restrict the 
genus to species showing those essential characters. The apical 
envelope of the branches the exact significance of which is not 
yet understood, appears as a continuous mucilaginous membrane 
similar to the more complex root cap in the flowering plants 

WETAGONIOLITHON CHAHOIDBS (Laws ) W»W vim-Bom*. Plate 19 

Mctagomohtkon charoides (Lamx ) Weber VAN Boss® 

Amphiroa ckaroides Lamouroux, Hist Polyp Kiev (1816) 301; Dx- 
catsne, Mem sur lea Corallines (1842) 112, Harvey, Ner Austr 
(1847) 96, Areschoug in J G A<rardh, Sp Al'* pt 2 2 (1852) 
539, 540; Kuetzing, Tab Phyc, 8 (1858) 25, pi 52, Off 1, as 

Fronds erect, 6 cm long; branching verticillate, with branches 
of simple ramules and long branches once or twice diffded with 
ultimate divisions of simple ramules, arising from genicula, with 
every gemculum giving rise to branches; intergenicula cylin¬ 
drical, 1 to 1 5 cm long and 1 to 2 mm m diameter; tetrasporic 
conceptacles conical, in single horizontal rows on lower sides of 
ramules Cystocarpic and antheridial plants unknown. 

Tirpe locahtv .—"Australasie ” 

Metagnniohthon ckaroides was first described by Lamouroux 
as Amphiroa charoides, with verticillate branching and tuber- 
culose articuli. Areschoug states: 

Fronde breviori ter^ti, pnmaria di- trichotoma, ramulis vertldUntis, »p- 
HcuHr evlindraceia, utraq^e extrermtate noioao-irere^satis, inferioribna 
br^vioribus Ruperioribua dmm°tro usoue 8 olo lon<noribus, geniculia dia- 
wetro vix longtoribus, kerami Ins ad ramules suhsecundia. 

According to Weber van-Bosse, it has a slightly flattened "joint/ 1 
1 to 3 cm long and up to 2 mm broad; rather short "nodes,* 
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entirely surrounded by pseudowhorls of branches; conceptacles 
appearing on underside of branches. Metagomohthon charoides 
(Lamx.) Weber van-Bosse is the largest species thus far known 
in this genus. The branching is strictly verticillate with the 
ultimate divisions of simple ramules In this species, likewise, 
every geniculum gives rise to branches, and the conceptacles seem 
restricted on the underside of the ramules. 

The following three additional species seem to be properly 
established: 

MBTAGONIOLITHON GRANIFERUM (Htrvey) Webtr vin-Btm. 

Metagomohtkon graniferum (Harvey) Weber van-Bosse, Sib. Exp 
Monogr 61 (1904) 103 

Ampfnroa gramfera Harvey, Phyc Austr 4 (1862) pi 280 

MBTAGONIOLITHON STELLIGERA <Lamk ) Wafcw tmi-Bom. Plato » 

MetagomoUtkon ntellxgeta (Lamk ) Weber van-Bosse, Sib Exp 
Monogr 61 (1904) 103, Yendo, A Revised List of Carollinae 

Journ Col! Sci Imp Umv Tokyo Art 12 20 (1906) 12 
Corallxna stelhgeia Lamarck, Mem du Mus 2 (1815) 239 
Amphtroa stelhgern (Lamk ) Areschoug in J G Agardh, Sp Alg 
pt 2 2 (1862) 540 

MBTAGONIOLITHON GRAC1LE (Haoey) Yendo 

Metagomohtkon gracxlc (Harvey) YENDO, Joarn. Coll Sci Imp Uni? 
Tokyo Art 12 20 (1906) 12 

Amphtroa gractle Harvey, Phye Austr 4 (1862) pi 231 

Metagomohthon graniferum , M. stelhgera , and M . gracile 
show characters of species of Metagoniolithon as restricted; such 
as conceptacles lateral on surfaces of intergenicula; genicula 
multizonal; intergenicular medullary filaments straight, with 
cells in zones of equal length They do not show characters of 
species of Amphtroa , under which they were generally referred 
previously In addition, they are listed as species of Metago¬ 
niolithon by Weber van-Bosse(32) who founded the genus. Un¬ 
fortunately, however, available specimens referred to those spe¬ 
cies are merely fragments of the segments, and therefore un¬ 
suitable for specific diagnosis. 
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ILLUSTRATIONS 

Plate 1 Joculator pinnatitoliub Manza 

Fio 1 Habit of tetrasporic articulated plants X 1 6; 3, enlarged portions 
of tetrasporic frond, showing position of conceptacles, x S3. 

Plate 2, Calliarthron cheilosporioides Manza 

Fig 1 Habit of tetrasponc articulated plant, X 0 5; £, antheridial artic¬ 
ulated plant, X 0 5; 3, enlarged portion of articulated frond, 
showing position of conceptacles, x 6.6. 

Plate 3 Calliarthron pinnulatum Manza 
Habit of tetrasporic articulated plant, X 1 

Plate 4 Calliarthron regen era ns Manza 

Fio 1 Habit of tetrasporic articulated plant, x 0 3; P, habit of antheridial 
articulated plant, X 0 3,3, habit of cystocarpic articulated plant, 
X 0 5, 4, longitudinal section of mtergenicular medulla, X 118 

Pi .ate 5 Calliarthron Schmittii Manza 
Habit of tetrasporic articulated plant, X 3 

Plate 6 Calliarthron Setchellxae Manza 

Fig 1 Habit of tetrasporic articulated plant, X 0 5, £, habit of antheridial 
articulated plant, X 0 5; 3, habit of cystocarpic articulated plant, 
X 0 6; 4? longitudinal section of cystocarpic conceptacle, X 62 6 

Plate 7 Corallina (Eucorallina) officinalis LinnjBds 

Fig 1. Longitudinal section of gemculum, x 98 5; S, longitudinal section 
of gemculum and intergeniculum, x 39 5; 3, longitudinal section 
of intergeniculum, X 134, 4 , longitudinal section of tetrasponc 
conceptacle, x 1015, 5, longitudinal section of antheridial con- 
ceptacle, X 1015 

Plate 8 Duthiea Setchellii Manza 

Fio. 1. Habit of tetrasponc articulated plant, X 18; 3, enlarged portion 
of articulated frond, showing conceptacle, X 82.8 

Plate 9 Cheilosporum sagittatum (Lamx.) Arbschoug 
Habit of tetrasporic articulated fronds, x 3 

Plate 10 Lithothrix aspergillum Gray 

Fin. 1 Habit of tetrasponc articulated plant, x 0 7; 3, longitudinal sec¬ 
tion of segments, x 92 6. 
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Plats IX. Axraixo* anceps (Lame.) Decks. 

no 1. Longitudinal section of geniculum, x 129 6; 4, longitudinal nation 
of geniculum and intergeniculuxn, X 129.6. 

Pun 12. Bossea flumosa Manza 

Pn. 1. Habit of tetrasporic articulated plant, X 1.4; f, enlarged portion 
of articulated plant, showing position of conceptaclas, x 26.4. 

Plats 13 Bossea corymb ieera Manza 
Habit of tetrasporic articulated plants, X 1. 

Pun 14. Bossea frondifxra Manza 
Habit of tetrasporic articulated plants, X 1 

Plats 15. Bossea gabdneeu Manza 
Habit of tetrasporic articulated plant, x 0 7. 

Plats 16. Bossea interrufta Manza 
Habit of tetrasporic articulated plants, X 1. 

Plats 17 Bossea dichotomy Manza 
Habit of tetrasporic articulated plant, X 1 

Plats 18. Pachyarthbon cretaceum Manza 
Habit of tetrasporic articulated plant, X 2.5. 

Plats 19. Metagoniouthon charoides Weber tan-Bow 
Habit of tetrasporic plant, x 4, 

Plats 20. Metagoniouthon btslligera Weber tan-Bomb 

Pig 1 Longitudinal section of geniculum, X 150 longitudinal section 
of intergeniculum, X 79; 4, enlarged portion of articulated frond 
showing mode of branching and caplike envelope at ends of 
branches, x 59.3. 
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PLATE 3 CALLIARTHRON PINNULATUM MANZA 











PLATE 5 CALLIARTHRON SCHMITTII MANZA 






PLATE 6 CALLIARTHRON SETCHELLIAE MANZA 
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A CONTRIBUTION TO THE CHEMICAL STUDY OF THE 
BLOOD OF PHILIPPINE CARABAOS 

By AmcAoio C. Gonzaga. 

Of the College of Veterinary Science, Univereity of the 1Philippines, Manila 

Data on the physiology of the Philippine carabao (Bubalm 
bubahs L.) are very meager, especially those relating to its blood 
chemistry. A survey of the literature has shown that, so far, 
the only available report on some blood constituents of this 
animal is that of Posa,(8) who made observations on five males 
and five females. 

The purpose of the present article is to contribute more data 
on the physiology of the blood of the Philippine carabao. 

MATERIALS AND METHODS 

The observations were made on twenty carabaos, fourteen 
males and six females, 4 to 9 years old, and, as far as could be 
ascertained, free from disease. 

The blood samples were drawn from the jugular vein and 
collected in clean vials. Where uncoagulated whole blood was 
needed, potassium oxalate was used as anticoagulant; where 
serum was necessary, the blood was allowed to coagulate and 
the serum separated from the clot after twenty-four hours, cen¬ 
trifuged to remove suspended debris, and kept in a refrigerator 
until used. Blood filtrates prepared according to Folin's unlaked 
blood method(8) were used in the determination of blood sugar, 
total nonprotein nitrogen, urea nitrogen, and chlorides. When 
not in use the filtrates were kept at refrigerator temperature. 

The blood sugar was determined according to the colorimetric 
copper reduction method of Folin ;<*) the total nonprotein nitro- 
•MtT SIT 



TABLE 1 —Constituents of the blood of carabaos. 
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gen, according to Folin and Wu;(4) the urea nitrogen, according 
to Karr’s direct nesslerization method;(5) and the chlorides, 
expressed as sodium chloride, according to the method of White- 
horn. (9) The iron and haemoglobin were determined from whole 
uncoagulated blood according to the procedure of Wong.(iO) and 
the oxygen volume calculated (7) on the basis of the haemoglobin 
content. The blood serum was used in the determination of cal¬ 
cium and inorganic phosphate (acid soluble). The calcium was 
determined according to the Clark-Collip modification (l) of the 
method of Kramer and Tisdall.W and the inorganic phosphate 
according to the procedure of Youngburg and Youngburg.Ul) 

RESULTS AND DISCUSSION 

The results obtained in this study are given in Table 1. 

The data obtained are about the same as those for cattle. In 
so far as the same constituents are concerned, they do not differ 
very much from those of Posa, with the exception of the values 
for the serum calcium and blood sugar, where striking differ¬ 
ences were noted In the present work the serum calcium ranges 
from 9.6 to 10.5 mg per cent, with an average of 10.06 mg, and 
the blood sugar has an average of 44.00 mg per cent, while Posa 
gives a range of 26 67 to 83 44 mg per cent, with an average 
of 28.19 mg for serum calcium, and 73 66 mg per cent for blood 
sugar The low blood sugar values in the present work may 
be due chiefly to the procedure(3) followed in preparing the fil¬ 
trates, which leaves minimum amounts of reducing nonsugars. 

SUMMARY 

The results of quantitative chemical determinations of certain 
blood constituents of twenty normal Philippine carabaos are 
presented. These constituents, with their corresponding values 
as obtained in the present study, are shown in Table 2. 

Table 2 —Summary of blood constituents of carabaos 


Conitltiienn 

Minimum 

Maximum 

Average. 



Per rent 

Per rent 

Per rent 

Blood sugar „ 

- - mg . 

89 22 

65 26 

44 00 

Total non protein nitrogen. _ 

nog 

18 14 

28 78 

21 28 

Urea nitrogen.. 

-mg .. 

12 44 

21 80 

16 12 

Serum calcium-..- 

-mg .. 

9 50 

10 50 

10 08 

Inorganic phoephat#__ _ _ _ 

-mg .. 

8 90 

1 8 00 

6 78 1 

Chlorides es NaCl- 

-- . mg. 

446 00 

495 00 

! 478.26 

Iron. 

-.-- 

40 10 

81 81 

46 09 

Hmtkoflobtn- 

—.r - 

11 99 

16 47 

18 78 

Oxygen_. - 

_ „ volume.. 

18 00 

20 72 

1 18 44 

1 
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HISTOPATHOLOGY OF EARLY LESIONS IN FOURTEEN 
CHILDREN OF LEPERS, I 


ANALYSIS OF PREVIOUS SKIN BLEMISHES IN RELATION TO SITES OF 
BIOPSIES AND OTHER POSITIVE AND PROBABLE LESIONS 

By J O Nolasco and C B. Lara 
Of the Culion Leper Colony , Bureau of Health , Philippines 

THREE PLATES 

Gomez, Avellana Basa, and Nicolas, (6) in their study on 308 
Culion children, concluded that 

The skin is the most frequent recognizable site of early lesions of leprosy, 
and infection by this route is greatly favored, presumably because of the 
great prevalence of skin diseases among children which offer anatomical 
conditions favorable to the invasion of the lepra bacillus 

Gomez,(6) in a subsequent paper based on a study of the clin¬ 
ical histones of 100 adult lepers confined m the San Lazaro 
Hospital, Manila, and supplementing the work done on Culion 
children, amplified his previous conclusion and stated that an 
initial primary lesion in leprosy does not necessarily exist. 

Rodriguez, (22) continuing the previous studies of Gomez et al. 
on Culion children, found a single cutaneous lesion, which he 
believed to be the initial lesion, in 75 per cent of the 59 children 
who had become definitely leprous, and observed 3 cases m 
which the enlarging macules started from scabies scars. 

Neff (18) previously reported the case of a 14-month-old child 
with a leprotic papulondule which cleared up after seven months 
of treatment, presumably of intramuscular injections with 
moogrol. 

Chiyuto,(U m order to confirm a new orientation on leprosy 
studies as advocated by Manalang,(i3, 14, 15) examined 45 biop¬ 
sies from 40 children of lepers varying in age from 2J to 20 
years. He found perivascular round-cell infiltrations in 30 of 
them, and tuberculoid leprosy in 15. Of the 30 perivascular 
round-cell infiltrations, 25 were from hazy depigmented areas, 
2 from depigmented macules, 2 from normal skin, and one from 
an anaesthetic area. Of the 15 showing tuberculoid changes, 7 
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were from pinkish macules, 3 from “gooseflesh” areas, 3 from 
pale pinkish areas with circinate borders, 1 from a coppery lesion, 
and 1 from a hazy depigmented area. In none of them were 
add-fast bacilli demonstrated in smears from the biopsy, aside 
from suspicious add-fast granules in 1 case, a pinkish macule. 
Apparently no search was made for the acid-fast bacillus in the 
tissues. In another paper(2) he mentioned having noted small, 
pinkish, irregular areas of papulelike formations (rather erythe¬ 
matous) , with fine and shiny surface in 5 cases. 

Lara and de Vera (9, 10) recently reported cases of very early 
leprosy in children, and pointed out the occurrence of an un¬ 
recognized characteristic leprotic papule which is usually positive 
for Mycobacterium lepras, occurring very early in infants of 
leprous parents. 

Chiyuto in a third paper(3) noted similar lesions and suggested 
the name “intradermal nodule” for them. No smears were taken 
from the lesions of his cases, and in five that were biopsied it 
was stated that “the tissue reaction was similar to the nodule 
produced by positive leprolin reaction without pus formation." 
From this description the lesions were apparently tuberculoid. 
The five biopsies were said to be “negative for M. leprae in 
tissue.” 

PRESENT STUDY 

The present report is based on 14 biopsies of very early skin 
lesions of leprosy in 14 children of lepers, varying in age from 
194 months to 3 years and 4 months. The period of contact of 
these children with their leprous parents vari^T from 5 months 
and 12 days to 18 months. The biopsies were obtained from the 
86 cases reported by one of us (C.B.L.) as having definite, or 
probable leprotic lesions of the skin,(8) determined by regular 
objective observations of the children at intervals of an aver¬ 
age of two months or less from birth. Occasional bacteriological 
examinations for M. leprae of the suspected leprous lesions by 
the “scraped-incision” method(28) were also made freely for con¬ 
firmation. In the bacteriological examinations non-acid-fast ba¬ 
cilli, diphtheroids, and non-acid-fast coccoids and granules have 
apparently been observed and reported as either occurring alone 
or in association with acid-fast forms. 1 During the regular ob¬ 
servations all skin blemishes, like disseminated, discrete, or 

‘Moat of the bacteriological examinations were made by Dr. J. C. Ma- 
nalang, of the Pathological Section 
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closely set vesiculopapules with varying admixture of vesiculo- 
pustules, scabies, miliaria, mild ringworm, eczema, furuncles, 
wheals from insect bites, molluscum contagiosum, and so forth, 
were recorded, including a general regional or specific mention 
of their locations on the body surface In this paper, besides 
the histopathological features observed in the biopsied material, 
an attempt was also made to analyze the individual protocols 
of the cases regarding the location of the previous skm blemishes 
in relation to the localization of the definite or probable leprotic 
biopsied lesion and other probable lesions, with the hope of 
gaining an insight into the probable genesis of these precocious 
lesions m very young children. These observations on previous 
skin blemishes are included in condensed form (under protocol) 
following the histological findings of each case. 

The biopsies were all performed by Dr. J G. Samson, in 
charge of the surgical work in Culion Colony. Only about half 
of the original lesion, if small, or a smaller portion of it, if 
larger, including some of the uninvolved skin was obtained, 
leaving a portion of the lesion for further clinical observations. 
In only one case (case 4) was the biopsy obtained from the 
center of the lesion, which was a hazy pale area 28 by 30 mm, 
with minute papules chiefly along the borders 

HISTOLOGICAL METHODS 

The biopsied specimens were fixed in Zenker's fluid, and six 
micrasections made by the paraffin method The sections were 
stained with eosin and hsematoxylin, Voerhoff’s stain for elastic 
tissues, Mallory's anilme-blue connective-tissue stain, and for 
acid-fast bacilli by means of a modification of Wade’s method, (29) 
5 per cent nitric acid being used instead of 15 per cent in the 
decolorization, and 1 to 3 dilutions of Loeffler’s methyline blue 
instead of the concentrated solution, as counterstam. 

In the beginning some specimens were also stained with Mal¬ 
lory’s eosin and methylene blue, with the object of determining 
the possible presence of non-acid-fasl bacilli in the sections, oc¬ 
casionally reported from the smears; but this procedure was 
later given up, since no apparent difference was found between 
this stain and the acid-fast stain in demonstrating the non-acid- 
fast structures. Mallory’s aniline-blue stain for connective tis¬ 
sue was used primarily for the identification and examination of 
the nerves in the tuberculoid lesions as suggested by Wade. (26) 
Voerhoff’s stain for elastic tissue was used for the identification 
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of the possible presence of scars in the specimens by the ab¬ 
sence or scarcity of elastic elements in healed scars. Because 
of the very minute size of the lesions the entire specimens of all 
the cases were examined by sectioning' serially the entire pa¬ 
raffin block and mounting the sections serially on numbered 
slides averaging from three to seven sections to a slide. Every 
1st, 10th, 20th, 30th, and 40th or 60th slide of the series, as 
the case may be, was stained with eosin and hematoxylin; 
every 2d, 11th, 21st, 31st, and 41st or 61st slide was stained for 
elastic tissue; and every 3d, 12th, 22d, 32d, and 42d or 52d 
slide for connective tissue. By using these stained sections 
as a guide in locating the level of the serial sections where 
the amount of involvement of the corium by the leprous infil¬ 
tration was most prominent, the slides to be stained for acid- 
fasts were then selected. 

As control for the elastic tissue stain, a scar from the hand 
of a necropsied child (A-1667), 8 months old, was used. 

Search for non-acid-fast bacilli, non-acid-fast diphtheroids, 
coccoids, and granules was also made in the tissues of the first 
eight cases where they had been found. To control this part 
of the study biopsied skin from an adult nonleper previously 
infiltrated for 74 months with iodized ethyl esters of Hydnocar- 
pus wightiana oil,(20) and normal skin from the same nonleper, 
were used The locally treated control nonleprotic skin sections 
showed lesions histologically simulating leprosy, due to the ac¬ 
cumulation of large numbers of vacuolated monocytes attracted 
by the injected oil. In this control section jjpn-acid-fast ba¬ 
cilli and beaded bacillary forms, and non-acid-fast granules 
and coccoids were also found. None of these were found in 
the normal skin control. As this control was considered not 
adequate, the skin having been injected with oil, another skin 
control section on file in our laboratory, a tertiary tubercular 
syphilide lesion, also showing a tuberculoid histology with very 
few spirochsetes in the sections, was studied. In this section a 
few non-acid-fast, faint-staining bacillary forms and a few dis¬ 
integrating nuclei whose chromatin contents showed clumps of 
faint-staining fragmented bacillary forms were also found. 
Because of these findings the search for non-acid-fast bacilli 
and non-acid-fast coccoids in the tissues had to be given up, as 
it was not possible to determine their exact nature. Since this 
point is not the main obj'ect of this paper it should be subjected 
to further investigation. As far as the present observations 
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go, these non-acid-fast, faint-staining bacillary forms and coc- 
coids are interpreted as probably degenerated chromatin ma¬ 
terial of the numerous cells crowded in the lesions 

The search for acid-fast bacilli was most time consuming, 
as these bacilli were very scanty in the tuberculoid lesions. 
When no bacilli were found on the first attempt, several other 
preparations were examined. In all instances where acid-fast 
bacilli were found Doctor Wade, or Dr. J. Manalang, was con¬ 
sulted and requested to check the positive findings. 

REPORT OF CASES 

Biopsied lesions and histological findings; abstract of proto¬ 
cols of previous skin blemishes in relation to sites of biopsy and 
other probable leprotic lesions 

Case 1; Jos Lun., 2 yearn and 4 months. Thigh, left external, lower 
First noted March 20, 1938, as a 1-cm or smaller, roughly rounded, pale- 
pink, rough, thickened area Eight days later, on the dny of biopsy, it was 
a deep-pmk, thickened, hypo pigmented, slightly granular area, 7 mm in 
diameter Incised for smear taking only on day of biopsy, negative 

Hxstologxcal —Sections show a thin continuous layer of tuberculoid and 
epithelioid lesions superficially located, close to the epidermis, in contact 
at one end with the germinal epithelium where the germinal cells appear 
frayed at their bases. A few monocytes invade the germinal epithelium 
where it is m contact with the lesion Lesions are richly supplied with 
capillaries Intermediate and deeper layers of the conum show small and 
medium-sized foci and long strands of tuberculoids with a few Langhans’s 
giant cells Some of the smaller lesions appear isolated, the larger ones 
around small blood vessels The long strands of tuberculoid lesions are m 
close relation and adjacent to one side only of two han shafts, the lesions 
extending to the subcutaneous fatty tissue surrounding groups of sweat 
glands Smooth hair muscles of two hairshafts are split and invaded by 
the tuberculoid lesion The two hairshafts appear normal Small pen- 
neural foci in the reticular layer close to the subcutis are also present, 
but the Bmall nerve trunks are apparently not invaded aside from encroach¬ 
ment on their outer sheaths Serial sections, however (slides 7 and 8), 
show in one nerve trunk actual invasion by two monocytes This condition 
is found only at one level and not uniform in the course of the nerve 
Round-cell collections are not a prominent feature, except slightly in the 
tuberculoid areas Elastic fibers are present close to the basement mem¬ 
brane, in spite of the superficially located lesions very close to it and 
touching the epidermis at one point No scar was found One acid-fast 
bacillus was found m the lesion very near the surface (slide 7, section 1). 

Protocol —Bom November 14, 1935 Separated from parents at 16 
months 

Found positive (4-) for M . leprae from a papule m front left angle of 
mandible, June 29, 1938, three months after the biopsy of the left thigh 
lesion 
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Previou* skin blemtshss and relation to probable lesions . 

(C ) 1 December 18, 1935. A few pin-head to pea-sized reddish vesico- 
papules over left of chest, left shoulder, right scapula, both sides of neck, 
and anterior of left thigh. 

(C) February 15, 1936 Vesicopapular eruptions on cheeks, forehead, 
externally on upper abdomen, and feet. Fading scars on back. 

(C) April 4, 1936. A number of drying scabieslike lesions and scars at 
dorsum of both feet, ankles, and legs. Numerous pale and brownish scars 
on trunk, arms, and forearms. 

(C) September 23, 1936. Isolated papulovesicular eruptions, back of 
neck, left of chest, and left knee. 

(C) February 2, 1937. Fairly numerous small, pale scars on trunk and 
upper extremities. Dry scabies lesion below right knee. 

Separated from parents March 15, 1937, at 16 months 

(N)* March Si8 , 1938 , probable lesions . 

(а) Posteriorly on middle of right thigh, elevated, slightly hypopigmented 
area, 5 mm in diameter. 

( б ) Anterolaterally on upper right thigh, minute, hypopigmented, slightly 
raised area, about 1 mm in diameter. 

(c) Similar leBion, posteriorly on right leg, 1.5 mm in diameter. 

(d) Externally on left thigh, one on upper portion and one on lower 
portion, are two deep pink, thickened, hypopigmented, slightly granular 
areas, the upper 6 mm and the lower 7 mm in diameter, the latter biopsied 
on this date. 

(e) On left lower lumbar a pink, slightly elevated, hypopigmented area, 
about 4 mm. 

June &9 t 1938 .—Found positive ( + )* for acid-fast facilli, from a papule 
2 5 mm in front of left angle mandible, noticed 6 days before and 3 months 
after biopsy of left thigh lesion. The papule was flat, brownish red, firm, 
slightly shiny, apparently slightly inflamed at the margin but without dis¬ 
tinct areola. 

Comment .—Previous skin blemishes were pm-head tonea-aized vesico- 
papules, anteriorly on left thigh in December, 1936; vesicopapular eruptions 
on cheeks in February, 1936, scabieslike lesions and scars on legs in April, 
1936, and numerous scars on trunk since April, 1936 No previous blem¬ 
ishes were noted m the right thigh 

Case 2. Moi Min , 2 years and 61 months Posteriorly on upper right 
thigh. First noted as a hazy pale area about 1 cm in diameter, December 
8 , 1987; became 4.5 by 5 cm, but not very distinct, February 4, 1938. Two 
weeks after the latter date it measured 7 by 3 mm March 8 it became a 

•(C) indicates observations made in the Colony while the children were 
with their leprous parents. 

*(N) indicates observations in the Nursery, after separation of the chil¬ 
dren from their parents. 

‘The following scheme has been followed in grading the smears for Af. 
leprm: 4 . 4 - + + , globi in practically every field; -f-f +, one to five globi 
in the whole smear, and bacilli in every field; -f+, no globi but bacilli quite 
easily found, 6 to 20 m a field, -f, no globi but bacilli found with difficulty, 
I to 5 in a field. 
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minute depigmented area, slightly shiny, not perceptibly elevated, 5 by 8 
mm, and March 28 it was a hypopigmented, pink, slightly raised areA about 
6 by 4 mm, when it was biopsied Incised for smear taking March 8 and 
March 28; negative for acid-fast bacilli in both instances. 

Histological —Sections show in the papillary layer six or seven small 
collections of large monocytes, almost side by side, showing very early 
epithelioid changes (Plate 1, fig 1) They are superficially located close 
to the epidermis, a considerable portion of it m close contact with the ger¬ 
minal epithelium From one of those collections a strand of round cells 
mixed with some monocytes with pink-staining cytoplasm and also showing 
fn some cells beginning epithelioid changes (in serial sections) ensheathing 
a medium-sized blood vessel deeper in the section in close relation to a 
group of sweat glands and a minute nerve trunk (slides 8, 9 f 10). The 
nerve trunk shows no apparent invasion of its sheath Slight perivascular, 
round-cell collections are found on either side of the mam lesion. A scar 
in the deeper serial sections (probably the incision of March 8 for smear 
taking) extends from deep down the conum to the surface In the inter¬ 
mediate zone of the eorium there is one minute collection of large monocytes 
and small round cells richly supplied with four capillaries One or two 
cells in the collection show beginning epithelioid changes, while some are 
apparently undergoing mitosis This small lesion is m ielation to a small 
blood vessel and a duct of a sweat gland No definite tuberculoid lesion 
was found Hairshafts appear normal and unmvolved The subcutis is 
also uninvolvcd One giant cell ik found in the depth of the scar, none In 
the monocyte collections Two doubtful, short acid-fast rods ( ? ) in a cell 
m the lesion (slide 16, section 3), 

Protocol —Born September 4, 1935 Separated from parents at 161 
months Never found positive for M leprx in smears up to the day of 
biopsy 

Previous skin blemishes and relation to probable lesions 

(C) December 17, 1935 Fairly numerous reddish and brownish pin¬ 
point to pin-head vesicopapules on abdomen, flanks, and chest. 

(€) February 15, 1936 Ulcerated, large eruptions, probably scabies, 
on feet, hands, and back of head, a few scattered on trunk and other por¬ 
tions of extremities 

(C) April 3, 1936 Fairly numerous dark-brown scars on feet and lower 
legs. 

(C) May 26, 1936 A few corn-sized superficial ulcers, presumably sca¬ 
bies, on dorsum of l>oth feet A few brown scars on both feet, around 
ankles, and on abdomen. 

(C) September 22, 1936. A few reddish papular eruptions on feet, espe¬ 
cially around ankles 

Separated from parents January 21, 1937, at 16J months. 

(N) October 1, 1937 Minute pale scars medially on right buttock and 
posteriorly on upper right thigh 

(N) December 3, 3937. Minute depigmented area, medially on right 
buttock and posteriorly on right thigh. Hazy pale area about 1 cm in 
diameter, posteriorly on upper right thigh. 

(N) February 4, 1988. Small depigmented area just below right but¬ 
tock, 3.2 mm in diameter, similar small area medially on right buttock. 
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Previous hazy pule area posteriorly on upper right thigh not very distinct, 
but apparently larger, 45 by 50 mm. On anteromedial upper right thigh 
a pale pinkish area, very slightly elevated, 3 by 4 ram 

(N) March 28, 1938 ; probable lesions* 

(а) Hypopigmented, pink, slightly raised area, posteriorly on upper right 
thigh, 6 by 4 mm (biopsied). 

(б) Similar lesion on middle of left buttock, about 2 mm 

(c) Minute depigmented spot, medially on right buttock, about 2 5 mm 

( d ) Pink, indurated, distinctly elevated area, 6.5 by 3 5 mm, antero- 
medially on nght thigh 

Comment .—Previous blemishes were a few ulcerated, large eruptions, 
probably scabies, scattered on extremities, m February, 1936; minute pale 
scars medially on right buttock and posteriorly on upper nght thigh in 
October, 1937, which apparently became depigmented and hazy pale areas 
in December, 1937, and February, 1938; by March 28, 1938, these skin 
blemishes appeared as descnbed above under that date (lesions a and c) 
No previous blemishes were noted in the left buttock. 

Case 3. Bue Mia, 1 year and 8ft months. Leg, left, postmiddle. First 
noted March 7, 1938, as an indurated, thickened, brown, scarlike spot within 
an area of closely grouped scars March 28, when it was biopsied, it was 
a dark, indurated scar, 11 mm in diameter Incised for smear taking March 
7 and March 28, 1938, negative for acid-fast bacilli in both instances. 

Histological —The section shows a small, definite scar from the depth of 
the corium to the epidermis, near one end of the section only, probably 
from smear taking March 7, 1938 The very superficial thin strip of corium 
beneath the epidermis through the length of the section, except a small 
portion at one end, showB evidence of superficial scarring by the complete 
absence of elastic fibers and the presence of many small blood vessels and 
numerous, fairly young, connective tissue cells The epidermis shows uni¬ 
form parakeratosis throughout Immediately beneath this long and very 
thin strip of superficial scar, the papillary and reticular layers of almost 
the entire section, except at one end, appear cellular, due to a more or less 
extensive diffused distribution of round cells and large mflRocyte collections 
around blood vessels, two hairshafts, and sweat-gland ducts No definite 
epithelioid or tuberculoid changes Very small nerve trunks m the inter¬ 
mediate zone show no apparent changes Serial sections show the same 
condition, except that the deepest coils of sweat glands near the subcutis 
are alio involved In one section close to a hairshaft very early evidence 
of apparent epithelioid changes is noted, and deeper down in the same sec¬ 
tion are three large collections of round cells and large monocytes in rela¬ 
tion to coils of sweat glands. No definite tuberculoid lesion was found. 
Hairshafts show no changes. No giant cells. Probably a very young lesion 
about to become a tuberculoid. Two acid-fast bacilli found in a cell in 
the lesion (slide 3, section 1) 

Protocol —Born July 14, 1936. Separated from parents January 21, 1938, 
at 18 months. Up to the day of biopsy not found positive for M . leprm 
in smears. 

Previous shin blemishes and relation to probable lesions: 

(C) August 5, 1937. Small, pea-sized, eroded vesico-papules, externally 
on thighs. 
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(C) October 2, 1937 Fresh scars with brownish background, rather ex¬ 
tensive anteromedially and posteriorly on left leg and to a less extent ante¬ 
riorly on right leg. A few pea-sized to bean-sized shallow ulcers at the 
same region. Fresh scabieslike lesions below right knee and externally 
on left cheek. 

<C) December 4, 1987. Very extensive area of scar involving practically 
the whole left leg with a number of pea- to bean-sized superficial ulcers 
still present posteriorly and medially on left leg. 

Separated from parents January 21, 1938, at 18 months. 

(N) March 7,1938 An indurated, thickened, brown, scarlike spot within 
an area of closely grouped scars posteriorly on middle of left leg. 

(N) March £8, 1938; probable legion' 

Only one, posteromedially on left leg a dark, thickened, indurated scar, 
11 mm in diameter (biopsied). No other suspicious lesions. 

Comment .—Previous skin blemishes were extensive scars posteriorly on 
left leg and practically the whole left leg in October, 1937, and December, 
1937; a thickened, indurated, brown, scarlike spot posteriorly on left leg, 
March 7, 1938, biopsied March 28, 1938. This lesion was definitely located 
beneath a scar, identified also histologically. 

Case 4. Sul Dia , 1 year and 11 months at time of biopsy. Postero- 
laterally on upper right thigh First noted February 4, 1938, as a pale 
area about 26 by 16 mm, slightly granular in the lower portion, suggesting 
follicular hypertrophy Two weeks later the area had increased to 26 by 
26 mm, with several pin-point to pin-head micropapules at the postero- 
inferior border, which were slightly reddish. March 28, 1938, this lesion 
measured 28 by 30 mm, still with minute papules chiefly along the borders. 
Biopsy March 29, taken from the center of the lesion. Incised for smear 
taking February 4, 1938, and March 28, 1938; negative for acid-fast bacilli 
in both instances. 

Histological —A very small scar near center of section, close to fresh 
incision of March 28, showing many dilated empty blood vessels Scar 
relatively fibrous and cellular, embedding atrophic and regenerating hair- 
shafts probably injured in the first incision, February 4, 1938 Perivas¬ 
cular round-cell infiltration present, slight to moderate in superficial papil¬ 
lary layer of entire section. Smooth hair muscles with marked round-cell 
infiltration, splitting the muscle fibers (Plate l, fig. 2); infiltrating cells 
mainly small, round cells and very few large monocytes. Deeper reticular 
layer clean, without lesions, except for some polynuclear® infiltrating, 
apparently due to incision for smear taking, the day previous to biopsy 
Intermediate zone of corium at one end showing slight perivascular round 
cells in relation to a smooth hair muscle, small nerve trunks, and a group 
of sweat-gland coils. Small nerve trunks and sweat glands in deeper corium 
uninvolved. No evidence of tuberculoid, or early epithelioid changes. 
Taken from center of hazy pale area with minute papules along borders. 
One acid-fast bacillus found in a round-cell collection (slide 11, section 1). 

Protocol —Born April 20, 1936. Separated from leprous parents at 13 
months Up to the day of biopsy not found positive for M . leprm In smears. 

Previous shin blemishes and relation to probable lesions: 

(C) September 23, 1936. Moderate amount of papulovesicular eruption 
on arms, elbows, buttocks, and a few eruptions on hands and feet. 
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(C) December 4, 1936. A number of minute, closely-set, brown Men 
on trunk and extremities. 

(C) February 2, 1937. Numerous minute, closely-set, brown scars on 
trunk and extremities, minute active scabies on both feet and ankles 

April 2, 1937 Dark-brown scars of scabies, both feet and lower legs. 
Thickened, scaling, fresh scars of scabies, anteriorly on left leg and above 
left Keel. Pea-sized, eroded papulopustule®, left posterior axillary fold, 
left elbow, and left buttock. 

Separated from parents, May 15, 1937, at 13 months, 

(N) August 4, 1937 A number of pin-head or smaller vesicopapules 
on hands, anteriorly on thighs and feet, and posteriorly on right thigh. 

(N) December 3, 1937 A number of small dark-brown scars, scattered 
on trunk and extremities, no active skin eruptions 

(N) February 4, 1938 Posterolaterally on right thigh a pale area, 
about 25 by 15 mm, slightly granular on lower portion, suggesting follicular 
hypertrophy. 

(N) AfareJi iff, 1938; probable lesions 

(a) Posterolaterally on right thigh a hazy pale area, about 28 by 30 mm 
in diameter, with minute papules chiefly along borders (biopsied) 

( b ) Posteriorly on upper left thigh a minute brownish-red papule, 3 mm 
in diameter, rather firm, apparently surrounded by a faint brownish halo 

Comment —Previous skin blemishes were closely set scars on trunk and 
extremities, in December, 1936, and February, 1937; pm-head vesicopapules 
anteriorly on thighs and posteriorly on right thigh, August 4, 3937, and 
December 3, 1937, dark-brown scars scattered on trunk and extremities 

Case 5 Ron Abe , 1 year and Hi months Above left elbow First 
noted February 26, 1938, as a pale pinkish, shiny, distinctly thickened area, 
5 by 4 mm March 31, 1938, this became distinctly hypopigmented, shiny, 
slightly pinkish, definitely thickened, 6 by 5 mm Biopsied on this day 
Incised only on day of biopsy for smear taking and found negative. 

Histological —Papillary layer of corium over a long stretch, showing 8 
to 9 small epithelioid and tuberculoid foci side by sidj^in close contact 
with epidermis in places where many of the germinal cells show fraying 
of the basal cytoplasm and infiltration with occasional monocytes (Plate 

1, fig- 3)- Papillary and reticular layers with fairly extensive sprinkling 
of tuberculoid and epithelioid foci in close relation with small blood vessels, 
ducts, and coils of sweat glands In serial sections some of the sub- 
papillary lesions evidently connected with some of the small superficially 
located papillary foci Both borders of lesion apparently ending quite 
abruptly as smaller epithelioid lesions No conspicuous round-cell collec¬ 
tions on either margin Round cells only slight to moderate in the epithe¬ 
lioid foci. No scar, elastic fibers present beneath epidermis in spite of the 
very superficially located leBions close to the germinal epithelium Two 
small nerve trunks in the deep reticular layer (slides 15 and 25) sur¬ 
rounded and their fibers invaded and infiltrated by a tuberculoid lesion. 
A medium-sized nerve trunk m subcutis (slides 34 and 88) showing partial 
to complete tuberculoid infiltration of nerve fibers at different levels (Plats 

2, figs 5 and 6). This subcutaneous nerve in serial sections is a continua¬ 
tion of one of the infiltrated smaller trunks in the reticular layer. Two 
acid-fast bacilli in the deepest lesion (slide 4, section 2). 
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Protocol —Bom April 21, 1936. Separated from leprous parents at IS 
months Found positive (4-) for M . leprm in right knee, February 4, 1988, 
almost 2 months before the biopsy of left elbow lesion. 

Previous skin blemishes and relation to probable lesions 

(C) September 23, 1936 Anterolaterally on right leg several minute 
papulovesicular eruptions, medially on side of right leg a large bluish 
erythematous area with thickened border. 

(C) December 4, 1936 A number of pale-brown scars on upper back; 
a few pm-head, reddish vesicopapules on shoulders, anterior axillary folds, 
and above knees Minute scaling on dorsum of both feet. 

(C) February 2, 1937 Minute healing scabies on right big toe and 
external malleoli. 

(C) April 2, 1937 A few small, fresh scars on feet and lower legs 

Separated from parents, May 22, 1937, at 13 months. 

(N) August 4, 1937. Very hazy pale mottling* anteriorly on legs and 
anterolaterally on thighs 

(N) October 1, 1937. Anterolaterally legs practically normal 

(N) February 4, 1938 One inch below left popliteal a reddish, wheal- 
like, slightly shiny, raised area, about 5 mm in diameter On upper part 
of left knee a small, pale, rather shiny, thickened area, apparently with 
subsiding central puncture, 5 mm by 3 mm Medially on right knee a 
similar lesion, about 4 mm in diameter. The latter positive ( + ) for M . 
leprm . 

(C) February 26, 1938 Just above the left elbow a pale pinkish, shiny, 
distinctly thickened area, 6 by 4 mm, suspicious 

(C) March 31, 1938; positive and probable lesions 

(а) Previous lesion below left popliteal, still pinkish, distinctly thick¬ 
ened, 6 by 4 mm. 

(б) Lesion above left elbow distinctly hypopigmented, shiny, slightly 
pinkish, definitely thickened, 6 by 6 mm (biopsied on this day). 

(c) Lesion over upper left knee distinctly pinkish and thickened, slightly 
shiny, 5 by 4 mm 

(d) Previous positive lesion medially on right knee now a dark-brown 
scar, infected and scratched after smear taking, February 4, 1938 

(«) On upper right knee a slightly thickened area, not distinctly hypo¬ 
pigmented, 9 by 6 mm. 

Comment —Previous blemishes at sites of probable lesions were a few 
pin-head, reddish vesicopapules above knees, in December, 1936, and fresh 
scars on lower legs, April, 1937 No previous blemishes noted on left 
elbow. 

Cash 6 Ern Vib., 1 year and 9 months Right thigh, upper, external. 
First noted February 4, 1938, as a pinkish, slightly shiny papule, about 8 
mih in diameter, surrounded by a narrow pale halo. Positive ( + + ) for 
M. leprm March 12, 1938, the lesion was still fairly distinct, 3 mm in 
diameter, pinkish, slightly wrinkled and surrounded by a pale halo when 
it was biopsied. Incised once for smear taking, February 4, 1938 

Histological —In the papillary layer the section shows a very thin con¬ 
tinuous layer of epithelioid and tuberculoid lesion (slides 2, 5, 7) for a 
length of about 1 5 mm in close contact in places with the germinal epi¬ 
thelium over which elastic tissue is absent for a length of about 1*2 m 
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The overlying epidermis for 2*3 mm is flattened over it. This possibly 
represents a portion of the incision scar of February 4, 1938 At about 
the middle of the papillary layer the lesion extends downward between 
two closely set hairshafts to the depth of the reticular layer, forming 
infiltration around small nerve trunks, smooth hair muscles, blood vessels, 
and a small group of sweat-gland coils in the deepest margin of the reticular 
layer. In the subpapillary and reticular layers on either side of the two 
hairshafts mentioned are small collections of epithelioids in relation to 
small blood vessels, and infiltrating smooth hair muscles Deeper serial 
sections show larger epithelioid and tuberculoid lesions in the papillary 
and reticular layers, and a deep scar (incision February 4, 1938) near the 
border of the lesion A small nerve trunk in the deeper corium shows in¬ 
vasion of the nerve fibers with large monocytes (slides 5, 6, 7). On either 
side of the lesion, where it joins the normal skin, the transition as smaller 
epithelioid lesions appears to be abrupt. Several acid-fast bacilli easily 
found in both superficial and deeper lesions (slide 4, section 1) 

Protocol —Bom June 12, 1936 Separated from leprous parents at 13 
months Found positive ( + + ) for M leprse from a papule externally 
on upper right thigh, February 4, 1938, a little over 1 month before its 
biopsy, March 12, 1938. 

Previous skin blemishes and relation to probable lesions * 

(C) December 8, 1936 A number of pin-head reddish wheals on cheeks; 
fairly numerous pin-head or larger dark-brown spots posteriorly on fore¬ 
arms, anteriorly on legs, externally on right thigh, probably subsiding 
wheals Red wheal on right hip 

(C) February 2, 1937 On left side of chest a small, pea-sized, dark- 
brown, thickened scar 

(C) June 2, 1937 A few dark-brown scars on left side of chest and 
left buttock, dark-brown scars posteriorly on right thigh, right side of 
chest, medially on right arm. 

Separated from parents, June 19, 1937, at 13 months 

(N) December 3, 1937 A number of dark-brown on legs, thighs, 

and buttocks 

(N) February 4, 1938. Minute reddish wheal on upper right cheek be- 
low malar and erythematous spot on middle of left cheek On upper 
external right thigh, about 1 inch below, and a little posterior of major 
trochanter, a pinkish, slightly shiny papule about 3 mm m diameter, sur¬ 
rounded by a pale halo, slightly suspicious [positive ( + + ) for M leprm 
on this date]. Returned to parents in the Colony, February 7, 1938, 

(C) February 12, 1938 On middle of right cheek a pale pinkish, thick¬ 
ened area, 4 mm in diameter, with a very hazy pale halo 

(C) February 26, 1938 (a) A red, flat papule on right cheek, 4 mm 
in diameter. (6) A papule posterolaterally on upper right thigh, 4 mm 
m diameter, shiny, slightly wrinkled, deep pink, (c) Anteriorly on upper 
right forearm, a reddish, very slight elevated area, also 4 mm in diameter, 
surrounded by a very faint, pale halo 

(C) March XS t 19$8 , positive and probable lestons: 

(а) On right cheek, quite thin, almost imperceptibly elevated, distinctly 
pinkish, 6 by 6 m 

(б) Positive lesion, posterolaterally on upper right thigh, still fairly 
distinct, 3 mm in diameter, pinkish, surrounded by a pale halo (biopsied) 
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(c) Anteriorly on upper right forearm a brownish spot, about 3 5 mm 
in diameter, almost imperceptibly elevated, apparently subsiding, indu¬ 
rated. 

Comment .—The previous blemishes mentioned were reddish wheals on 
cheeks, and fairly numerous pinkish, larger, dark-brown Bpots, posteriorly 
on forearms and externally on right thigh in December, 1936; dark-brown 
scars posteriorly on right thigh m June, 1937, and on thighs in December, 
1937. 

CA8E 7. Epi Gal., 1 year and 8 months. Posteromedially on right arm. 
First noted February 4, 1938, as a pin-head, shiny, pinkish papule, sur¬ 
rounded by a very pale, reddish zone, positive ( + + + ) for Af leprm on 
this date. Apparently not present m the last previous examination, De¬ 
cember 3, 1937 (see protocol below). February 26 this pin-head papule 
was 3 mm in diameter, surrounded not by a red areola but by a narrow 
pale halo. March 12, when it was biopsied, it was 4 mm in diameter and 
distinctly thickened. Incised once for smear taking, February 4, 1938 

Histological —Sections show for a stretch of about 3 mm in the papillary 
layer a continuous uninterrupted layer of epithelioid lesions of moderate 
thickness, in close contact with the epidermis in places where the basal 
cytoplasm of the germinal cells is frayed and invaded by a few monocytes 
Elastic fibers beneath epidermis arc absent for a stretch of 1 mm in the 
center of the involved papillary layer (slide 2), where three moderate¬ 
sized blood vessels are present side by side at this level close to the epi¬ 
dermis but within the epithelioid lesion Epidermis flattened over scar, 
and for some distance on either side of It. This flattening possibly rep¬ 
resents only a small portion, the border of the incision scar of February 
4, 1938. In all the other serial sections examined there is no evidence of 
deep scarring A strand of epithelioid lesion extends deeply into the sub- 
papillary reticular layers, infiltrating a smooth hair muscle around a hair- 
shaft, sweat gland duct, and deep coils of the sweat-gland duct Deeper 
sections show isolated small and medium-sized epithelioid and tuberculoid 
lesions Small nerve trunks show perineural epithelioid collections, and 
in two the nerve sheaths are involved by the perineural epithelioid collections 
fslide 9) The lesion having been incised for smear taking February 4, 
the very superficial thin scar noted may represent only the edge of the 
incision scar included in the biopsy. Many acid-fast bacilli found (slide 
7, section 2). 

Protocol —Born July 11, 1936 Separated from leprous parents at 16 
months Found positive ( + + + ) for M leprm posteromedially on the 
right arm, February 4, 1938, at 1 year and 7i months 
Previous skin blemishes and relation to probable lesions 
(C) September 24, 1936. Plenty of minute papular eruptions on upper 
eyelids, cheeks, especially on trunk, anteriorly and posteriorly, a few on 
extremities where minute dark scars are more distinct 

(C) December 7, 1936 No active skin eruptions, but a number of small 
dark-brown spots on back, either scars or traces of previous wheals 

(C) February 3, 1937. Pea-sized, subsiding, reddish, inflamed papule 
posteriorly on right leg Raised reddish thickened scar on right elbow. 

(C) April 8, 1937. A number of minute vesicopapules on both buttocks 
Drying, bean-Bized, crusted ulcers posteriorly on right leg 
1SU7-1 



334 


The Philippine Journal of Science 


1940 


(C) October 2, 1937 Fairly numerous fresh, thickened, dark-brown, 
small scars anteriorly on legrs, especially on left knee and a few on feet, 
externally on thighs, ulnar side of wrists, and above coccyx. 

Separated from parents November 23, 1937, at 16 months. 

(N) December 3, 1937 Numerous pea- to bean-sized, slightly raised, 
drying, healing ulcers, probably scabitic, on feet, legs, thighs, both fore¬ 
arms, and on arms and buttocks On buttocks fairly numerous dark-brown 
scars 

(N) February 4, 1938 Posteromedially on right arm a pm-head, shiny, 
pinkish papule, surrounded by a very pale reddish zone, distinctly suspicious. 
Positive ( + *f -f) for M. lepras. Returned to parents in the Colony, Feb¬ 
ruary 7, 1938 

(C) February 12, 1938 Anterolaterally on right thigh about middle 
portion a pink shiny papule, 3 by 6 mm, surrounded by a faint, pale halo 

(C) February 25, 1938 Red shiny papule, 3 mm vn diameter, postcro- 
medially on right arm and 4 cm above elbow Externally on lower right 
thigh, 5 cm above knee, another red papule, about 5 mm Positive ( + + ) 
for acid-fast bacilli 

(C) March IS, 1938, positive and probable lesions 

(a) Positive lesion, posteromedially on right arm, now a shiny pin-head 
papule, 4 mm in diameter, distinctly thickened (biopsied) 

(b) Positive lesion anterolaterally on right thigh, now a purplish papule 
about 6 mm in diameter, surrounded by a narrow pale halo 

(r) On the lower left buttock a pinkish papule about 3 mm m diameter, 
slightly indurated, not surrounded by a pale halo 

Comment —Previous blemishes were papular eruptions on extremities 
with minute dark scars, in September, 1036, vcsicopapulcs on both buttocks 
in April, 1937, thickened dark-brown scars, externally on thighs in October, 

1937, and healing ulcers, probably scabitic, on thighs, arms, and buttocks, 
with fairly numerous dark-brown scais on buttocks in December, 1937 

Cask 8 Edi Uro , 2 years and 8 months on date of biopsy Antero- 
medially on left leg, two inches above ankle First noted February 4, 

1938, as a small papule, 3 mm m diameter, resembling a wjjual, shiny, very 
slightly pinkish, surrounded not by a red areola but by a very faint, pale 
halo February 19 it was 4 by 2 mm, surrounded by a hazy, pale halo 
12 by 11 mm March 8 it was 6 by 4 mm, pale pinkish, shiny, slightly 
elevated, surrounded by faintly hypopigmented skin, 10 mm in diameter 
March 28 it was 5 by 6 mm, shiny, slightly elevated, very slightly hypopig- 
mented, slightly indurated Positive (4-) for M leprae in smears on this 
date, when it was biopsied Incised for smear taking February 4 and 
March 28, found positive only on latter date 

Histological —Biopsied specimen thin, subcutaneous tissue not included 
Sections show the lesions at one end traversed by a healed, deep scar, due 
to previous smear taking February 4, over which the epithelium is flattened 
On either side of the scar in the papillary layer are epithelioid foci, side 
by side, fairly rich in capillaries which are congested In deepor serial 
sections these superficially located lesions are in contact (slide 10) with 
the germinal epithelium, whose cells show fraying of their basal cytoplasm 
in places Subpapillary and reticular layers on either side of scar dotted 
with epithelioid and tuberculoid lesions, some of lesions in subpapillary 
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layer appearing’m serial sections as direct extensions from the more super¬ 
ficially located lesions As in previous cases, the lesions are in relation 
tc hairshafts, small blood vessels, and sweat gland ducts One small nerve 
shows a perineural tuberculoid lesion encroaching on its sheath One acid- 
fast bacillus found in a large deep lesion (slide 1, section 1) 

Protocol —Born July 21, 1935 Separated from parents to relatives out¬ 
side the Colony about the end of October, 1935, at 3 months Returned 
to Colony Hospital with parents for colitis and pneumonia February 
4, 1936, and separated again from leprous parents April 16, 1936, upon 
recovery at the hospital, at 9 months Actual total period of exposure, 
5 months and 12 days Found positive in smears ( + ) for M lepra , 
March 28, 1938, anteromedially on left leg, the day of biopsy 

Previous skin blemishes and relation to probable lesions 
(C) April 3, 1936 Occasional reddish wheals on left leg and on right 
side of back 

Separated from parents for second time April 16, 1930, at the age of 
9 months, after hospitalization for 2 months and 12 days 

(N) July 28, 1936 Minute healing vesicopapules on lower legs, and 
fresh pm-head to larger vesicopapules on lower back and both sides of chest 
and medially on arms and chest 

(N) September 21, 1936 Skin rough where there* are papulo-vesicular 
eruptions at upper trunk, arms, legs, and ankles 

(N) December 3, 1936, Fresh scars medially on right foot Groups of 
a few pin-point or pin-head vesicopapules, not congested on right flank, 
right infra-axillary, and left mterscapular 

(N) February 1, 1937 Subsiding, scaling, minute vesicopapules on but¬ 
tocks and around ankles 

(N) March 17, 1937 Several whitish pin-head papules at knees. Feet 
dry with several small vesicopustuleB 

(N) June 1, 1937 Patch of eczematoid dermatitis on ulnar side of left 
wnst and posteriorly on lowei right leg Group of small scars anteriorly 
on lower left leg 

(N) February 4, 1938 Anteromedially on left leg, 2 inches above ankle, 
a small papule, shiny, resembling a wheal, very slightly pinkish, 3 mm m 
diameter, suspicious Smears taken on this day negative for acid-fast 
bacilli 

(N) February 19, 1938 Above lesion now 4 by 2 mm, surrounded by 
a hazy, pale halo, 12 by 11 mm 

<N) March 8, 1938 Above lesion, pale pinkish, shiny, slightly elevated 
now 5 by 4 mm 

(N) March £8, 1938, probable lesion 

Only one, above lesion, anteromedially on left leg, shiny, slightly elevated, 
slightly indurated, very slightly hypopigmonted, now 5 by 6 mm (biopsied). 
No other lesion. Positive ( + ) for only one acid-fast bacillus 
Comment —Previous skin blemishes on left leg reddish wheals m April, 
1986, healing vesicopapules in July, 1936, papulovesicular eruptions in 
September, 1936, and a group of small scars in June, 1937 Total period 
of exposure of this child was 5 months and 12 days. 

Case 9 Ana Man., 1 year and 7| months on date of biopsy. Above 
right knee First noted February 4, 1938, as a pale pinkish area, about 
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7 by 5 mm, very slightly raised March 8, 1938, it was still fairly distinct 
as a faint, light-purplish, elevated area, 10 by 5 mm, with the center more 
deeply purplish and showing a linear scar due to incision for Bmear taking 
February 4, the whole area very slightly hypopigmented. March 28, the 
day of biopsy, it was 12 by 6 mm, hypopigmented, slightly pinkish, slightly 
elevated, with depressed, deep-pink, shiny center, site of previous smear 
taking. Incisions for smears February 4, March 9, and March 28, 1938, 
all negative for acid-fast bacilli The remaining lesion left in the child 
for further clinical observation became positive ( + ) June 4, 1938, a little 
over 2 months after biopsy 

Histological —Sections show a small scar (incisions of February 4 and 
March 9) in the center of the lesion, extending from about the middle of 
the corium to the epidermis. Below the scar and on either side of it, 
around blood vessels and hairshafts, are small and medium-sized epithelioid 
and tuberculoid lesions, with infiltration of the smooth hair muscles, sweat 
glands and ducts, and small nerve trunks. In the papillary layer are three 
or more small epithelioid foci and slight pervicascular infiltrations, one of 
the epithelioid foci m close contact with germinal epithelium, producing 
fraying of basal cytoplasm of their cells This point is close to the incision 
scar mentioned above (slide 7). Deeper sections (slide 15) show two other, 
very small epithelioid foci similarly m contact with the germinal epithe¬ 
lium. Some of the small nerve trunks in the lesions, although appearing 
as still intact except for their obscure epmeural sheath, show in the serial 
sections definite epithelioid invasion m spots of their epmeural sheath, 
where one or two monocytes (Plate 2, fig 7) may be seen m the nerve 
trunks within the capsule (slides 6, 7, and 8), In the aniline-blue sections 
a small nerve m the deep corium shows definite invasion of the nerve trunk 
when traced in serial sections (slides 0, 7, and 8, serial), and the delicate 
Wavy-blue-stammg connective tissue appears dispersed and frayed by the 
cellular infiltration Several acid-fast bacilli found in superficial and deep 
lesions (slide 4, section 1) 

Protocol ,— Born AugURt 14, 1936 Separated frodfparents at 17 months 

Previous skin blemishes avd ulation to probable lesions 

(C) June 2, 1937. A number of minute healing vesicopapulea on dorsum 
of feet and on left ankle 

(C) August 6, 1937. A few minute brown scars on feet and lower legs 

(C) October 2, 1937 A few minute pale scars on buttocks and brown 
scars on left arm, forearm, lower legs, and feet. On left cheek a group of 
minute dark-brown scars, site of previous eruptions. 

Separated from parents January 19, 1938, at 17 months 

(N) February 4, 1938. Pea-sized, fresh, pinkish scars on dorsum of 
right forearm, and similar dark-brown scars on feet, anteriorly on ankles, 
posteriorly on legs, and buttocks. Bean-sized, dry ulcer posteriorly on left 
thigh. One inch above right knee a pale pinkish area, about 7 by 5 mm, 
very slightly raised, suspicious. 

(N) February 19, 1938. Above lesion of February 4, pinkish, slightly 
shiny, elevated, 8 by 3.5 mm, showing a very narrow, faint, pale halo. 

(N) March 8, 1938. Above lesion of February 4, a fairly distinct, faint, 
light purplish, elevated area, 10 by 5 mm, very slightly hypopigmented, 
with a linear scar in center from smear taking 
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(N) March 28, 1988; probable lesions: 

(а) Above lesion, above right knee, now 12 by 5 mm, hypopigmented, 
slightly pinkish, slightly elevated (biopsied). 

(б) On ulnar aspect of middle right forearm a hypopigmented, pinkish, 
very slightly thickened, slightly indurated area, 10 by 12 mm, a new sus¬ 
picious lesion. 

Comment —No previous blemishes noted above right knee, the site of 
biopsy. Previous blemishes on dorsum of right forearm were pea-sized, 
fresh, pinkish scars, in February, 1938 

Case 10 Ren, Tab , 2 years and 3 months old on day of biopsy Pos¬ 
teriorly on right leg. First noted February 12, 1938, aa a purplish, scarlike 
area, apparently markedly indurated, positive ( + + ) for M. leprse on this 
date. February 26 this lesion resembled a dark-brown, shiny scar, slightly 
raised and distinctly indurated, the whole area 10 mm in diameter. March 
12, 1938, when it was biopsied, this lesion was a purplish-looking scar, 
thickened, elevated, about 9 mm in diameter, markedly indurated deeper 
in the skin Incised once for smears, February 12, 1938 

Histological —Section shows a very superficially located and very thm 
scar involving a thm stretch of the papillary layer, 2 mm long (slide 3), 
with many dilated blood vessels (Plate 3, figs 8 and 9), some with thin 
walls, others thick-walled In all serial sections examined this superficial 
thm scar was present, and in no instance was it found to involve the retic¬ 
ular layer In the papillary and subpapillary layers are closely set epi¬ 
thelioid and tuberculoid lesions extending deeply mto the lower-most portion 
of the reticular layer and for some distance on either side of the superficial 
scar (Plate 3, figs 8 and 9) The epithelioid and tuberculoid lesions are 
so extensive and closely set that one smooth hair muscle is found split 
extensively, groups of its fibers being separated for some distance from 
each other and invaded by the proliferating epithelioid cells The super¬ 
ficially located epithelioid lesions in the papillary layer below the superficial 
scar appear intact and ufidisturbed and in close contact with the germinal 
epithelium at one point at one end of the very superficial scar (slide 6) 
A few Langhans’s giant cells and prominent round-cell infiltrations in the 
large tubeiculoid lesions m the deep conum Perivascular round-cell infil¬ 
tration slight, and not a prominent feature at the edge of the lesion where 
it joins the normal skin at one end In the amline-blue sections small 
nerve trunks in the smaller ponvasculai epithelioid collections near the 
border of the lesion (slides 4 and 12), but none in the larger, closely set 
lesions These nerve tiunks show early involvement of their epineural 
sheaths. Many acid-fast bacilli of variable morphology, some long (Plate 3, 
fig. 10), some short, some granular, and others segmented (Plate 3, fig 11) 
(slide 1, section 3). 

Comment ,—Whether the superficial thin scar here noted was the original 
scar observed clinically before the incision was made for smear taking, 
February 12, or the result of the incision made on that date, cannot be 
definitely stated As the epithelioid and tuberculoid lesions immediately 
beneath this superficial ecar appear undisturbed and no scar deep enough 
can be found in all the serial sections examined, it is probable that this 
superficial thin Bear was the original scar before the incision was made, 
and that the incision scar was not included in the biopsy. 
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Protocol —Born December 14, 1935, Separated from parent* at 16 
months Positive ( + -f) in the upper right thigh and ( + ) in the lower 
right thigh February 4, 1938, and (+ -f) posteriorly on right leg, February 
12, 1938, the last the site of biopsy, March 12, 1938 

Previous skin blemishes and relation to probable lesions 
(C) April 3, 1936 Scattered superficial ulcers, probably of scabies, on 
feet, right leg, forearms, hands, and right side of nose. Crusted eruptions, 
superiorly on scalp 

(C) May 22, 1936 Just recovering from extensive scabies of trunk and 
extremities No further active lesions of scabies 

(C) July 29, 1936 Numerous minute pale scars on trunk and extrem¬ 
ities, due to extensive scabies. Drying superficial ulcers on right forearm, 
posteriorly on right thigh, apparently also scabies. 

(C) September 22, 1936 Ulcerated scabies eruptions on legs and feet, 
occasional at left elbow and right axillary fold Many small pale scan 
on thighs, abdomen, upper trunk, and arms No suspicious areas. 

(Cj December 4, 1936 A number of drying scabies on left knee, an¬ 
teriorly on right leg, on dorsum of right foot, above left external malleolus. 
Numerous pale scars over trunk and extremities 

(C) February 9, 1937, Fairly numerous pale scars on trunk and ex¬ 
tremities 

Separated from parents March 20, 1987, at 15 months 
(N) April 1, 1937 Numerous small pale scars on trunk and extremities 
Pea-sized, eioded, slightly inflamed papules one on each lower buttock, 

(N) June 1, 1937, Fairly numerous old scars on trunk and extremities 
A number of drying vesicopapules on feet and lower legs 

(N) October 11, 1937 A number of drying superficial ulcers on dorsum 
of left foot and anteriorly on left leg, probably scabies Numerous closely 
set, pale scars anteromedially on legs, lower forearms, upper arms, and 
shoulders Fewer similar scars on thighs and rfunk. Pin-head reddish 
vesicopapules externally on lower left buttock 

(N) February 4, 1938 Posteromedially on upper right thigh a pinkish- 
pale, slightly elevated area not surrounded by an inflammatory zone, rather 
purplish at the middle, 8 by 4 mm, slightly suspicious, positive (4- + ) for 
acid-fast bacilli Anteromedially on the lower right thigh, 1 inch above 
knee, a similar, less distinct area, more definitely suggestive of a subsiding 
scar but still not distinctly like a scar, this area 5 mm in diameter, with 
deep purplish, wrinkled center, positive ( +) for acid-fast bacilli Postero- 
lnterally on loft arm a reddish-pale papule, about 7 mm, surrounded by a 
faint pale halo 

Returned to parents in the Colony February 7, 1988 
(C) February 12, 1938. Posteriorly on right leg, just above middle, a 
pale scar, at the lower border of which is a pin-head, brownish papule. 
One inch below is a purplish scarlike area which seems markedly indurated, 
positive (-f + ) for acid-fast bacilli. 

(C) February 26 New lesions* medially on left knee a pin-head, red¬ 
dish, flat papule Medially on upper left knee a similar, slightly larger, 
reddish papule with slightly wrinkled surface. Externally on upper left 
thigh a pinkish, shiny, slightly elevated area, 4 mm in diameter. The pre- 
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vious lesion posteriorly on right leg now resembling a dark-brown, shiny 
scar, but slightly raised and distinctly indurated, 10 mm in diameter 

March 12 , 1988 1 positive and probable lesions 

(а) On left arm, inferiorly and poaterolaterally, a pinkish, shiny lesion, 
9 mm in diameter 

(б) On right thigh, superiorly and poatcromedially, elevated, 8 mm in 
diameter, positive (4 -f) February 4, 1938 

(c) On right thigh, anteromedially, distinctly thickened, 7 mm m diam¬ 
eter, positive ( + ) February 4, 1938 

( d ) On left knee, superiorly and medially, shiny, light pinkish, elevated, 
6 5 by 6 mm. 

(e) On left knee, medially, pink, slightly elevated, 4 mm in diameter 

(/) On left thigh, superiorly and externally, pink, 6 mm m diameter 

(g) On right leg, posteriorly, over purplish-looking scar, about 9 mm in 

diameter, positive (4-4) Febiuary 12, 1038 (biopsied) 

Comment •—Two lesions, one anteromedially on lower right thigh (noted 
February 4, 1938) and one posteriorly on right leg (noted February 12, 
1938), both positive for M leprse apparently beneath scars or seal like 
areas In the latter, which was biopsied, the original scar was confirmed 
histologically (Plate 3, figs 8 and 9) Previous extensive scabies and scars 
recorded in all regions, showing positive and probable lesions 

Case 11 Vjr Hen , 2 years and 2 months old on day of biopsy Ex¬ 
ternally on left lower thigh, 1 5 inches above knee First noted December 
3, 1937, as a small, pale pinkish, very slightly elevated area, about 6 mm 
in diameter February 4, 1938, this was still a pale, shiny area, about 8 
mm by 6 mm, with scar of incision for smear taking made December 3, 
1937 March 28, 1938, it was a pinkish, slightly elevated, rough, slightly 
indurated area, also hypo pigmented, 8 mm m diameter, with pin-poim, 
purplish areas on its surface BiopBied the next day Incised December 
3, 1937, and on day previous to biopsy, March 28, 1938, negative m both 
instances 

Histological —Section shows a small seal, 14 mm in diameter (incision 
of December 3, 1937), extending from middle of conum to surface Below 
and to one side of this scar are small foci and strands of epithelioid and 
tuberculoid lesions m relation to small blood vessels, hairshafts, sweat- 
gland ducts, and sweat-gland coils. Papillary zone shows several small, 
perivascular, epithelioid foci (slide 15), some of which are in close contact 
with the germinal epithelium, causing fraying of the basal cytoplasm m 
some of the cells One isolated small nerve trunk in the subcutaneous fat 
shows a small perineural epithelioid and round-cell lesion Its nerve sheath 
is invaded by monocytes, and m the serial sections a capillary with pro¬ 
liferating endothelium is just within the nerve sheath, with several mono¬ 
cytes and epithelioid cells infiltrating the nerve bundle (slides 30 and 31) 
A small nerve in the deeper conum, which is ensheathed by an epithelioid 
lesion, shows similar invasive changes by the epithelioid cells (slide 20) 
One acid-fast bacillus in a lesion close to a smooth hair muscle (slide 17, 
section 2) 

Protocol —Born January 24, 1936, Separated from parenU nt 14 months 
Never found positive for M . Uprm in smears 
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Previous skin blemishes and relation to probable leotano: 

(C) May 20, 1936. A few pin-head subsiding vesicopapules on trunk and 
extremities Dry seborrhoea anterosuperiorly on scalp. 

(C) December 4, 1936 Healing minute scabies on feet. Pin-point or 
larger reddish vesicopapules anteriorly on upper thighs and abdomen. A 
ftw pin-point vesicopapules on cheeks. 

(C) February 2, 1937. All over face, trunk, and extremities are pin¬ 
head to large-pea-sized, rounded, crusted eruptions, surrounded by a zone 
ox slight inflammation 

Separated from parents March 20, 1937, at 14 months. 

(N) April 1, 1937 A number of drying scabies on hands, toes, and left 
plantar. A few larger pin-head or larger than pin-head vesicopapules on 
abdomen Small purplish scars on buttocks. 

(N) August 4, 1937 Subsiding pea-sized, reddish wheals medially on 
right arm and medially below left knee. Drying vesicopapule medially on 
upper right buttock and medially on lower left buttock 

<N) October 1, 1937. No definitely suspicious lesions 

(N) December 3, 1937 (a) On upper left knee a small, shiny, pinkish, 

slightly elevated area, B mm in diameter, on each side roughly square. (6) 
Externally on left thigh, 1 6 inches above level of knee, a small, pinkish, 
very slightly elevated area, 6 mm in diameter (This lesion biopsied March 
26, 1938.) (c) Medially on upper left knee a small, similar area, not as 

pinkish as that on upper left knee, (d) Externally on middle of right 
thigh a small, pale pinkish, elevated, wheallike area, without red areola. 

(N) February 4, 1938. Externally on lower left thigh a small, pale, 
?riny area, about 8 mm by 6 mm. Other lesions, mentioned above, De¬ 
cember 3, still present. 

(N) March 28 , 1888 , probable lesions: 

(a) Anteriorly on middle of left thigh a pale pinkisj^rea, very slightly 
elevated, about 4 mm in diameter, may be a scar. 

( b) Externally on lower left thigh, about 1.6 inches above knee level, a 
pinkish, slightly elevated, rough, slightly indurated area, also hypopig- 
inented, 8 mm in diameter, with pin-point, purplish areas on its surface 
(biopsied). 

(c) On upper left knee a similar, pale, slightly thickened area, 11 mm 
in diameter, with a central minute papule. 

( d ) Externally on upper right thigh & small, hypopigmented, not dis¬ 
tinctly elevated area, 6 mm in diameter, with a purplish, pin-point spot in 
the central portion 

Comment —Previous skin blemishes were vesicopapules on extremities, in 
May, 1936; vesicopapules anteriorly on upper thighs, December, 1936; pin- 
lead to large pea-sized, crusted eruptions on extremities, in February, 1937; 
cii© lesion, observed March 28, 1938, anteriorly on middle of left thigh, 
IioUvbly a scar. 

C \ jn 12. Gre Ama., 1 year and 10J months on day of biopsy. Postero- 
1 literally on right thigh First noted February 19, 1938, as a pinkish ele¬ 
vated area about 21 mm in diameter, surrounded by a faint, nanrow, pale 
halo March 8 it was still a pinkish flattened papule, but slightly larger, 
about 6 by 3 mm, still surrounded by a faint, pale halo. March 29, 1938, 
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when it was biopsied, it waB a deep-pink papule, 6 mm in diameter Incised 
for smear taking once only, March 8, 1938; negative for acid-fast bacilli. 

Histological —Sections show a deep scar, 2 mm long (incision of March 8, 
1938) near one end and extending through two-thirds of the depth of the 
corium, Embedded in the scar are small foci of epithelioid and round-cell 
collections. Beneath the scar and to one side close to it are medium-sized 
and Bmall epithelioid and tuberculoid foci with a few Langhans's giant 
cells in relation to hairshafts, blood vessels, a small nerve trunk, and sweat 
glands The papillary layer to one side close to the scar shows a narrow 
stretch of epithelioid lesion in close contact with the germinal epithelium 
(slide 25) causing fraying of the basal cytoplasm of their cells in places 
and one or two monocytes invading the deeper epidermis (Plate 1, fig. 4). 
Ir* the aniline-blue sections a small nerve trunk m the deeper corium en- 
sheathed with epithelioid and cut longitudinally shows a local swelling at 
one point along its course, with separation and fraying of its delicate, 
blue-staining, wavy connective tissue (slide 7). Other small nerve trunks 
in cross section show no appreciable changes, although they are ensheathed 
by epithelioid or tuberculoid lesions. Border of lesion appears to end rather 
abruptly, except for slight perivascular round cells in the papillary layer 
toward the normal skin. Two atypical acid-fast granular bacillary forms 
(?) found in a superficial lesion (slide 23, sections 1 and 2) 

Protocol —Born May 9, 1936 Separated from parents at 12 J months 
Never found positive in smears 

Previous skin blemishes and relation to probable lesions 
(C) July 29, 1936 One small wheal externally above right knee 
(C) December 4, 1936 A number of pin-point to pea-sized reddish 
vesico-papules on upper back. 

(C) February 2, 1937 Many drying minute vesicopapules on feet and 
lower legs Above and below right cubital fossa are patches of dark-red, 
thickened, closely set vesicopapules 

(C) April 3, 1937 Minute fading pale scars on chest 
Separated from parents, May 29, 1937, at 124 months. 

(N) June 1, 1937 Fairly numerous fresh, dark-brown scars and some 
healing lesions, apparently of scabies, on legs, thighs, and buttocks, fewer 
on upper extremities 

(N) February 19, 1938. On middle right buttock a deep-pink papule, 
about 3 by 2 mm Posterolaterally on middle of right thigh a pinkish, 
slightly elevated area, about 2 5 mm in diameter, surrounded by a faint, 
narrow, pale halo (biopsied March 29, 1938). A hazy pale area medially 
on upper left buttock, about 50 by 20 mm. A hazy pale area anteriorly 
on upper right leg, slightly shiny and with a very slightly elevated center, 
the whole 10 by 5 mm Externally on upper right leg two pin-pomt, reddish 
papules, slightly shiny, surrounded by a very faint pale halo. Medially 
on dependent portion of right buttock a pale-pinkish, slightly elevated area, 
2 6 by 2 mm. 

March S8 t 19S8; probable lesions 

(a) On middle of right buttock, a 4-mm deep-pink papule 

(5) A similar lesion on dependent portion of right buttock, 3 mm 

(c) A similar lesion, posterolaterally on right thigh, 5 mm (biopaied). 
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(<£) Externally on upper right leg two similar pale-pinkish papules, each 
3 mm in diameter. 

Comment —Previous skin blemishes were fresh, dark-brown scars and 
some healing scabies lesionB on legs, thighs, and buttocks, June 1, 1937 
Cam 13; Lau. Pun , 2 years and 7 months on day of biopsy. Postero- 
medially on left elbow First obstived February 2G, 1938, as a small, 
shiny, rather rough, hypopigmented area, about 1 cm an diameter, not 
elevated, with apparently slightly hypertrophied hair follicles. March 31, 
1938, this slightly depigmented “goose-flesh' 1 area was still distinct, about 
10 mm in diameter, with irregular, slightly granular borders and apparently 
very minute daughter lesions, slightly hypopigmented near the borders 
Biopsied on this day Incised for smear taking only on day of biopsy, 
negative Positive (-b) for M tepnr m the right ear lobe, upper portion, 
August 4, 1937, 78 months before biopsy of left elbow lesion 

Histological —Serial sections show no histological evidence of scarring 
In the papillary layer are many small epithelioid and tuberculoid lesions 
close to the epidermis, some of them m close contact with the germinal 
epithelium, causing fraying of the basal cytoplasm of some cells and infil¬ 
tration with a few monocytes (slides 16 and 26). In the subpapillary and 
reticular layers, including the superficial layer of subcutaneous fat, are 
small and medium-sized epithelioid and tuberculoid lesions, with rare Lang- 
hans’s giant cells around hairshafts, small blood vessels, and sweat glands 
One smooth hair muscle is split and infiltrated by a tuberculoid lesion Two 
small, thin nerves are found ensheathed m two tuberculoid lesions dose to 
the subcutis (slides 36, 36, and 37) one showing evidence of compression 
at one point and the other infiltration and splitting of the nerve trunk by 
the lesions One acid-fast bacillus in a very superficially located lesion 
(slide 14, section 4) 

Protocol —Born August 24, 1935 Separated from parents at 14i months 
Found positive (-f) in smears for M leprsc in theppper portion of the 
right ear lobe, August 4, 1937 

Previous skin blemishes and relation to probable lesions 
(C) October 26, 1936 Papular eruptions, more or less diffuse anteriorly 
and posteriorly on trunk A few on extremities and back of neck. 

(C) December 17, 1936 Fairly numerous, very minute vesicopapules on 
chest, extremities, abdomen, and middle of back, also a number of dark- 
brown drying vesicopapules on extremities. Minute dry vesicopapules, or 
pustules, on feet and around ankles 

(C) February 14, 1936 Fresh scabies lesions on feet; minute papulo¬ 
vesicles on abdomen and back. A few scabies lesions on hands Reddish 
indurated areas at both antihehces 

(C) July 29, 1936 Feet and ankles dirty due to numerous pigmented 
scars. Lower legs with numerous, brownish, minute, subsiding vesicopa¬ 
pules, fewer similar lesions on thighs 

(C) September 23, 1936 Extensive, dark, minute scars on buttocks, 
thighs, legs, and feet On legs a few minute papulo-vesicular eruptions, a 
few also at interscapular region 

Separated from parents November 14, 1936, at 14| months 
(N) December 3, 1936 Numerous fading, minute, dark-brown scars and 
subsiding vesicopapules on thighs and legs Two minute, crusted, healing 
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eruptions otl lower right buttocks A few pin-head vesicopapules on penis 
and scrotum. 

(N) February 1, 1037 A number of healing scabies around ankles. 

(N) June 1, 1937 On upper margin of right ear lobe an oval reddish 
area, about 6 by S mm, apparently soft, not eroded 

(N) August 4, 1937. Above lesion, on right ear lobe, prominent, dis¬ 
tinctly reddish, but soft, positive (*f) for M lepra in smears 

A number of pale, depigmented, small areas with rough granular borders 
and granulations even of the surface, varying in size from 1 cm to 4 by 
1.5 cm, located— 

(a) On left side of chest, (b) above and 1 inch below left major tro¬ 
chanter, (c) on dependent portion of right buttock, and 15 inches below 
it; (d) externally over middle of right leg; (e) posterolafcerally over middle 
of left leg, and (/) anterolatcrally over upper part of right forearm. On 
left lumbar a hazy pale area with prominent follicles, about 2 inches in 
diameter. 

Lesion c, d , e, and /, above, are suspected to be tuberculoid lesions 

Child returned to parents in the Colony August 5, 1937, as a positive 
case from the right ear lobe. 

(C) October 1, 1937 Ulcerated scabies and dark scars on feet, legs, and 
knees. A few pin-hcad vesicopapules on ulnar side of hands and back 
Previous depigmented areas of August 4 still distinct and still somewhat 
granular, others apparently smoother 

(C) December 9, 1937 Posteromedially on middle of right thigh a pale 
area, 1 cm in diameter, showing pin-head, flattened papules near its upper 
margin Positive lesion on right ear lobe, 10 by 6 mm, distinctly red and 
rounded A number of brown and pale scars on hands, wrists, buttocks, 
posteriorly on thighs and legs, upper back, externally on left arm Fairly 
numerous fresh scars and some drying pea-sized eruptions, probably scabies, 
on dorsum of feet, anteriorly on ankles, medially above left knee, and pos¬ 
teriorly on right ankle 

(C) February 7, 1938 A number of pin-head, brownish, drying vesico- 
puatules, anteriorly on thighs, abdomen, chest, anteriorly on arms, axillary 
and dorsal. Previous lesion posteromedially on middle of right thigh is a 
pale area, 13 by 10 mm, showing a linear scar from smear taking Positive 
lesion on right ear lobe still reddish, shiny, 15 by 7 mm 

(C) February 26, 1938 Near left elbow, posteromedial aspect, a small, 
shiny, rather rough, hypopigmented area, 1 cm in diameter, not elevated, 
with apparently slightly hypertrophied hair follicles 

(C) March 31, 1938 , positive and probable lesions 

(o) Positive lesion on upper right ear lobe seems smaller and more like 
a wheal, 8 by 6 mm, slightly reddish, 

(b) Slightly depigmented area posteromedially on middle of right thigh, 
15 by 10 mm, still fairly distinct but not showing distinct goose-flesh surface. 

(c) Slightly depigmented goose-flesh area posteromedially on left elbow, 
still distinct, 10 mm in diameter, with irregular, slightly granular borders 
and apparently very minute daughter lesions, slightly hypopigmented near 
borders (biopsied on this day) No other definitely suspicious lesions. 

Comment.-- Previous skin blemishes were a few papular eruptions on 
extremities in October, 1935, numerous minute vesicopapules and dark- 
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brown drying similar lesions on extremities in December, 1935, reddish 
indurated areas on antihelices in February, 1936, subsiding vesicopapules 
on thighs in July, 1936, extensive minute scars on thighs in September, 

1936, numerous fading, dark-brown scars and subsiding vesicopapules on 
thighs in December, 1936, pin-head vesicopapules on forearms in October, 

1937, brown and pale Bears posteriorly on thighs and externally on left 
arms m December, 1037, and pin-head, brownish, drying vesicopustules an¬ 
teriorly on thighs and anteriorly on arms m February, 1938. 

Because of the unusual site of the positive lesion in the upper right ear 
lobe, a personal inquiry from the parents of the child was made. The 
mother said she remembered that the child had scabies of the ears at the 
age of 6 months. This report tallies with the observations of reddish 
indurated areas on both antihelices, February 14, 1936, when the child was 
about 6 months old. The father, quite intelligent, declared that the child 
had had scabies behind the right ear, very close to the site of the positive 
lesion on the upper margin of tho right ear lobe 

CASE 14. Phb. Pab,, 3 years and 4 months on the day of biopsy Abovs 
left popliteal. First noted April 7, 1937, 11 months before biopsy, as a 
small, bean-sized, pale-pinkish, slightly raised, shiny area, a scar, according 
to the father. June 4, 1937, this pale pinkish area, suspected of being m 
“scar,” was still quite distinct and appeared different from other scars m 
the vicinity. August 6, 1937, it was distinct, about 1 cm in diameter. 
October 1, 1937, it was still distinct, with a pinkish-brown center. Decem¬ 
ber 6, 1937, it appeared slightly larger but lesB elevated, with a brownish 
center. February 7, 1938, it was a pale area, 10 by 8 mm. Biopsy March 
12, 1938. Incised for smear taking August 6, 1937, and October 11, 1937; 
negative for acid-fast bacilli in both instances. 

Hietologwal —Biopsied specimen very small. Serial sections show no 
evidence of scarring. At one end the papillary layer shows some peri¬ 
vascular round-cell infiltration, mixed with several large monocytes ap¬ 
parently undergoing very early epithelioid changes. NorfB^in contact with 
epidermis. In the subpapillary and reticular layers are three medium-sized 
epithelioid and tuberculoid lesions m relation to a hairshaft and a group 
of coils of sweat glands. Close to the subcutis (slide 10) a small nerve 
trunk with perineural epithelioid infiltration shows involvement of the epi- 
neur&l sheath, and one large monocyte with a homogenous eosin-staining 
cytoplasm among the nerve fibrils. No scar of incision from smear taking 
was found, possibly not included in the biopsied specimen. Acid-fast bacilli 
could not be demonstrated in any of the large number of sections examined. 

Comment .—This lesion was suspected of being a scar 11 months before 
biopsy. The absence of any histological evidence of scarring may be due 
to regeneration of the elastic tissue, or nomndusion of the scarred area in 
the biopsy, which was very small. 

Protocol —Born November 18, 1934. Separated from parents at 11 
months, October 14, 1935. Released to relatives January 14, 1936. Re¬ 
turned to Culion from San Lazaro Hospital, Manila, said to have been 
found positive in smears for Af. Uprse in the sacral region January 21, 
1936, at the age of 14 months Biopsy report of positive lesion at San 
Lazaro* “Perivascular infiltration Cannot be examined for Af. leprm, due 
to accidental use of Xylol.” Returned to parents in the Colony March 11, 
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1936 Never been found positive in smears after return to Colony, from 
March, 1936, up to March, 1938 

Previous skirt blemishes and relation to probable lesions: 

(C) May 10, 1935. Anteriorly on thighs many hazy pale areas, on left 
thigh one lesion with a small brownish center, another lower down with a 
red wheal at center. 

(C) August 21, 1936 Cheeks slightly rough, due to a few minute, 
papular irritations Ill-defined pale areas anteriorly on thighs and antero- 
laterally on legs, the latter very slightly shiny. 

Separated from parents October 14, 1935, at 11 months 

(N) October 28, 1935 A few moist, ulcerated eruptions on scalp, one 
on right cheek. 

(N) December 4, 1935, Healing, crusted eruptions above right buttock 
and over occipital A few active scabies on right small finger. 

(N) December 14, 1935 Dark, reddish-brown, corn-sized scar on middle 
a* right cheek 

Returned to parents m Colony March 11, 1936, found positive in the 
right sacral in San Lazaro Hospital, Manila, January 21, 1936 (see first 
paragraph under protocol, above). 

(C) March 14, 1936 Fairly numerous, scattered, pin-head vesicopapules 
on buttocks, back, and extremities, and active scabies lesions on feet, lower 
legs, and posteriorly on left thigh 

(C) April 10, 1936 Extensive, scaling, superficially ulcerated eruptions 
on legs, less marked on upper abdomen, a few anteriorly on right thigh, 
cheeks, back, and right hand 

(C) May 28, 1936 Fairly numerous drying scabies on feet, ankles, and 
hands Extensive brown scars on legs. A pea-sized, red, eroded veaico- 
papule posteriorly on left thigh 

(C) July 31, 1936 A few pin-head to pea-Bized vesicopustules poste¬ 
riorly on thighs, probably scabies 

(C) September 22, 1936 Some thickened, dark scars on inner side of 
thighs and below buttocks 

(C) April 7, 1937 Numerous dark-brown scars on trunk, thighs, but¬ 
tocks, and legs. Above left knee and externally on middle of left thigh 
and posteriorly on lower left thigh (above left popliteal) three small, pale, 
pinkish, slightly raised, shiny areas, scars according to the father. 

(C) June 4, 1937 Above suspected "scars" appear different from other 
scars in the vicinity, being slightly pinkish, slightly thickened, and slightly 
shiny. 

(C) August 6, 1937. Pale pinkish areas on the loft thigh are distinct, 
1 to 1 5 cm in diameter, Blightly raised. 

(C) October 1, 1937. Previous pale areas posteriorly on lower left thigh, 
externally on left thigh, and above left knee still distinct, with pinkish* 
brown centers; the first two with slightly elevated centers. They do not 
seem to be increasing in size, but a pale halo adjoins lateral portion of 
area above left knee and upper portion of area externally on left thigh 
A number of pea-sized or smaller papulopustules anteriorly on thighs, left 
elbow, and a few on buttocks, 

(C) December 6, 19S7. Previous three pale areas appear llightly larger 
but less elevated and now have brownish centers. No new suspicious le- 
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sions. A number of pea- to bean-sized, drying, crusted eruptions, poste¬ 
riorly on thighs, buttocks, sacral, left forearm, medially on right arm. 

Positive and probable lesions 

(a) January 21, 1936, on right sacral a superficial brownish area sur¬ 
rounded by a pale areola (Found positive in smears, and biopsied at San 
Lazaro Hospital ) 

February 7, 1938, the following probable lesions were noted* 

(a) A pale area above left popliteal (posteriorly on lower left thigh), 
10 by 8 mm, slightly raised (Biopsied m Culion, March 12, 1938 ) 

(b) Externally on middle of left thigh a similar pale area, 10 mm in 
diameter, slightly raised 

(c) Above left knee a similar area, 26 by 10 mm, also slightly raised 

(d) A pale area, 8 mm m diameter, medially over left elbow 

Comment —Previous skin blemishes were healing, crusted eruptions above 

nght buttock December 4, 1935, numerous vesicopapules on extremities, 
and active scabies lesions posteriorly on left thigh m March, 1936, a pea- 
sized, eroded vcsicopupule posteriorly on left thigh m May, 1936, vesico¬ 
papules posterioilv on thighs in July, 1936, thickened dark scars on inner 
thighs and below buttocks m September, 1936; pale pinkish suspected scars 
above left knee, externally on middle of left thigh, and posteriorly on lower 
left thigh m April, 1937, papulopustules anteriorly on thighs and left elbow 
m October, 1937, apd crusted eruptions posteriorly on thighs and left 
forearm in December, 1937 


DISCUSSION 

Of the fourteen biopsied cases here reported, the lesions as 
they were first observed clinically were as follows: 

In one, a hazy pale area, about 1 cm in diameter, 3£ months 
before biopsy, which became a smaller, hypopigmented, pink, 
slightly raised area, 5 by 4 mm, at the time of biopsy (case 2). 

In two, a pale area, 25 by 15 mm, slightly gralmlar, in the 
lower portion (case 4), and a small, shiny, rather rough, hypo- 
pigmented area, about 10 mm in diameter, not elevated, with 
apparently slightly hypertrophied follicles (case 13) 

In three, scarlike, two of them being definitely indurated scars 
(cases 3 and 10), while one was a small, pale pinkishi slightly 
raised, shiny area (case 14). 

In eight, flat, wheallike, in three of them as pinkish, slightlv 
shiny papules, from pin-head to 8 mm in diameter (cases 6, 7, 
and 8) and in five as small, pale pinkish, or pinkish shiny, 
thickened, or slightly elevated areas, varying from 2.5 mm in 
diameter to 7 by 5 mm (cases 1, 5, 9, 11, and 12). 

Of the above fourteen cases, in eight the lesions were definitely 
papular or thickened when first observed (cases 1, 5, 6, 7, 8, 9, 
11, and 12), at periods varying from 8 days to 3 months and 3 
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days before biopsy In a ninth case (case 2) the pink papule, 
5 by 4 mm, was preceded by a hazy pale area 34 months before 
biopsy, and in a tenth case (case 14) it was scarlike. In four 
of the above cases (6, 7, 8, and 9) and in one indurated scar 
(case 10), three were found positive ( + + ) to ( + + + ) for M. 
lepras in smears on the day the lesions were first discovered 
(cases 6, 7, and 10), one (case 8) ( + ) on the day of the biopsy, 
and one (case 9) was found positive ( + ) in the remaining half 
of the lesion left in the child for further clinical observation, a 
little over 2 months after biopsy 

As already mentioned in the first part of this paper, Lara 
and de Vera(9, 10) were apparently the first to point out the 
occurrence of an unrecognized characteristic leprotic papule, 
usually positive for M leprse , occurring Very early in infants of 
leprous parents that have become declared lepers. Chiyuto(2,8) 
has mentioned similar lesions, but no smears were made from 
the lesions of his cases, and m five biopsies, which were appar¬ 
ently histologically tuberculoid lesions, no acid-fast bacilli were 
demonstrated. Wade,(26, 27) m a study of South African tu¬ 
berculoid material, was able to demonstrate acid-fast bacilli only 
in what he considered reacting cases, but none in the nonreact¬ 
ing cases. On the other hand, Lie(H) claims to have been able 
to demonstrate the bacillus in all ten South African specimens 
he examined, four of which were considered typical examples of 
tuberculoid leprosy, and suggested that the search for the bacilli 
should be made patiently, carefully, and systematically. 

Concerning the presence of acid-fast bacilli in the sections 
from our cases (Plate 3, figs 10 and 11) a special effort was 
made to find them, at times a whole day being employed in the 
examination of one case The findings were as follows: in four 
(cases 6, 7, 9, and 10) they were from several to many and easily 
found; in seven (cases 1, 3, 4, 5, 8, 11, and 13) they were scanty, 
or very scanty, and only one or two were found in from several 
to many sections examined; in two (cases 2 and 12) doubtful 
acid-fast bacilli were found; and in one (case 14) no acid-fast 
bacilli could be demonstrated. As M. leprae presents very vari¬ 
able forms in the tissue sections, as has been observed in case 
10, the two doubtful cases might also have been declared positive, 
except for the absence of other definite bacillary forms in the 
tissues. One interesting finding is the occurrence of one acid- 
fast bacillus in a focus of round-cell collection in the section 
showing only perivascular round-cell infiltration (case 4). 
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Histologically, of these fourteen cases, eleven (cases X, 5, 6, 
7, 8, 9, 10, 11, 12, IS, and 14) showed deilnite epithelioid and 
tuberculoid changes (Plate 3, figs. 8 and 9); in two (cases 2 
and 3) some of the large monocytes in the lesions showed early 
epithelioid changes (Plate 1, fig. 1); and in one (case 4) only 
perivascular round-cell infiltrations mixed with a few monocytes 
were found. An interesting finding in the case with perivas¬ 
cular round-cell infiltrations is the splitting and infiltration of 
the smooth hair-muscle bundles by the infiltrating cells (Plate 1, 
fig. 2). In all the tuberculoid sections the smooth hair muscles 
were definitely invaded, producing splitting and isolation of 
groups of the muscle fibers. 

The tuberculoid lesions were invariably distributed around 
blood vessels, hairshafts, and smooth hair muscles, sweat-gland 
ducts, and coils and small nerves. In most the lesion foci were 
small or medium-sized, while in one (case 6) they were fairly 
extensive, and in another (case 10) extensive and closely set 
(Plate 3, fig. 8) In the papillary layer the lesions in most of 
the cases consisted of a thin layer of epithelioid or tuberculoid 
lesions side by side, from which downward prolongations of the 
lesions into the deeper corium could be traced in serial sections. 

In eleven cases, ten of which were definitely tuberculoid lesions 
and one showed only beginning epithelioid changes of the large 
monocytes, the most superficially located lesions were found to 
be in close contact with the germinal epithelium, seemingly pro¬ 
ducing fraying of the basal cytoplasm of their cells. In five 
of these (cases 1, 5, 7, 12, and 13) besides frajjpg of the basal 
cytoplasm of the germinal epithelium, there was also concomi¬ 
tant invasion of the deeper layers of the epidermis by a few 
monocytes (Plate 1, figs 3 and 4). Wade( 26 ) has already de¬ 
scribed similar changes in tuberculoid leprosy from South Afri¬ 
can material. To verify this point from Philippine material, 
twelve sections from tuberculoid leprosy cases in Culion on file in 
our laboratory were examined and showed similar changes. 

Concerning the nerves in the sections, which are ordinarily 
surrounded or ensheathed by epithelioid or tuberculoid lesions, 
no apparent involvement was found in three (cases 2, 3, and 4), 
but in the other eleven cases the surrounding epithelioid or tuber¬ 
culoid lesions have been found apparently invading their epineu- 
ral sheaths in three (cases 7, 8, and 10), and actual invasion of 
the nerve fibers, either by monocytes or epithelioid cells in eight 
(cases 1, 5, 6, 9,11,12, 13, and 14) In five of these eight cases 
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from one to several monocytes were found infiltrating the nerve 
fibers (Plate 2, fig. 7) , in one (case 5) from partial to complete 
tuberculoid infiltration of the nerve trunk (Plate 2, figs. 5 and 
6) ; and in two (cases 12 and 13) swelling or infiltration with 
separation of the delicate blue-staining connective tissue of the 
nerves. These changes in the nerves due to invasion by the pe¬ 
rineural lesions, however, were not uniform, being found only 
at certain levels in the serial sections examined. One of us 
(C B L.) previously observed in a few instances a lack of feeling 
on the part of the child when some of the definitely suspicious 
early papular lesions were first incised for the bacteriological 
examinations. Wade(^) has mentioned that as a rule the tuber¬ 
culoid process invades only the outer sheaths when it is invasive 
at all. Muir and Chatterji(i7) and Lowe(l2) have shown the 
fine nerve branches in “tuberculoid" macules infiltrated with 
“epithelioid." Grieco(7) and Ermakova(4) have also shown 
invasion of the small cutaneous nerve trunks by lymphocytes 
and histiocytic, or epithelioid cells 

Special efforts were made also to determine the presence of 
scars in the section The incisions for smear taking made on 
the lesions previous to biopsy interfered somewhat in the mi¬ 
croscopic examinations Of the three lesions (cases 1, 5, and 

13) incised only once on the day of biopsy, no scars were found 
in the sections, and of the eleven that had been incised from 
20 days to 7 months before biopsy, definite scars attributable 
tc the incisions were found in nine, while in two (cases 10 and 

14) these incision scars were not found, possibly not being 
included m the biopsies Two of the lesions (cases 3 and 10) 
were originally observed clinically as definite scars, or scar- 
Hke, and these two cases showed histologically the original -scars, 
besides the incision scar in one (case 3) In the third case, 
which was suspected of being a “scar" (case 14), no scar could 
be demonstrated, possibly because of the very small size of the 
specimen excised. 

The finding of three lesions, two of them developing beneath 
definite scars and one scarlike out of these 14 biopsied case$, 
leads to the suspicion that previous skin blemishes may possibly 
play a r61e in the development of these very precocious lesions. 
The protocols show that two other lesions not biopsied, one an- 
teromedially on the lower right thigh (case 10) and one anterior¬ 
ly on the middle of the left thigh (case 11) were also suspected 
of being “scars " In the two lesions biopsied (cases S and 10 ), 
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the scars were so definite clinically that one cannot avoid sus¬ 
pecting the development of the lesions as a result of the breach 
of surface continuity of the skin. It is also, however, possible 
that in these cases the development has been merely fortuitous 
or accidental, since in many other very early probable lesions 
no apparent scars were observed when they were first discov¬ 
ered. In these cases, however, where there is no gross evidence 
of scars, a very superficial previous blemish of the skin may 
possibly have left no recognizable traces of scarring. Lara and 
de Vera(9) have already pointed out that various kinds of known 
nonleprotic skin affections, like prickly heat, eczema, dermatitis, 
insect bites, scabies, bruises, and other forms of injury, if only 
superficially involving the skin surface, may leave no scars at 
all upon healing, but instead only hazy, pale, or depigmented 
areas. 

Analyzing the protocols of the cases here reported for previous 
Bkin blemishes, by region, in relation to the sites of both biop- 
eied and not biopsied positive and probable “leprotic” lesions, it 
has been found that of the 42 regions showing positive or prob¬ 
able leprotic lesions (Table 1), 38 regions showed previous skin 
blemishes in the form of reddish wheals, vesicopapules of from 
pin-head to pea-sized, scabieslike lesions, minute pale scars, fresh 
scars, brown thickened scars, papular eruptions, ulcers—probably 
scabies, extensive scabies, crusted eruptions, and papulopustules. 
Only in four regions showing lesions was there no mention in 
the protocols of a previous skin blemish. Ten regions showed 
two lesions each in seven cases (cases 1, 2, 11, 12, and 

14) three times on the right thigh, three times in the left thigh, 
and once each on the right knee, left knee, right leg, and right 
buttock, respectively (Table 1). In Table 2 is shown the re¬ 
gional incidence of localization and the number of lesions in them 
—fourteen times with 20 lesions in the thighs, six times with 
8 lesions in the knees, six times with 7 lesions in the legs, four 
times with B lesions in the buttocks, three times with 3 lesions 
in the left elbows, two times each with 2 lesions in the right 
forearm, arms, and cheeks, and only once each with lesion in 
the right ear lobe, lower lumbar, and right sacral. 

Table 2 shows that the larger number of the lesions are mainly 
on the exposed, or partially exposed regions of the body surface, 
as the thighs, knees, buttocks, elbows, forearms, arms and 
cheeks. Only in three instances were the lesions localized in 
the ear lobe, lower lumbar, and right sacral, one lesion in each 
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case Although IS of these 14 children showed previous skin 
blemishes on the trunk, only two lesions (lower lumbar and right 
sacral) developed in the trunk, compared with the other exposed 
regions of the body. This may indicate that the clothing worn 
by the child to some extent helped in protecting the covered 
portions of the body from the infection. 

Marchoux and Sore), 06) working on rat leprosy, were un¬ 
able to produce infection in eight 8-day-old rats whose skins 
were still soft by painting the apparently intact skins over a 
large area with bacillary suspensions of rat leprosy, and con¬ 
cluded that the intact skin of young rats resists the penetration 
of the germs. On the other hand, Sakurai,(23,24,26) in a tabu¬ 
lated summary of experimental studies on the penetration of 
lepra bacilli through the skin in one neural case of leprosy, and 
in rabbits and mice, has shown that there was most penetration 
m iniured skin, next m skin from which the hair had been pulled, 
third through the normal skin when the emulsion was rubbed 
in, fourth through the mucous membranes of the eyelid and 
nostril, and least in healthy skin without friction. In his lone 
human experiment (23) , a few bacilli, or globi, were found in a 
minute chap of the skin that could not be seen with the naked 
eye. 

The multiple lesions varying from 2 to 7 in these fourteen 
children (Table 1), except two (cases 3 and 8) that apparently 
had only one lesion each in the legs, suggest multiple sites of 
infection through the skin, apparently favored by previous skin 
d'sease This possibility is definitely suggested in one positive, 
oval, reddish lesion (case 13) of unusual location in the right 
ear. which had a history, according to the father, of scabies 
behind the right ear close to the site of the positive lesion in 
the upper border of the ear lobe. 

It might also be argued and assumed that the recognizable 
early lesions in these cases had been latent infections (possibly 
lying latent in the deep organs or skin) which became manifest 
at these unusual early ages This explanation is possible, but 
in an unpublished histological study on the presence of leprotic 
lesions and acid-fast bacilli of the deep organs (spleen, liver, 
lymph nodes, and nerves), by both the paraffin and frozen meth¬ 
ods of sectioning, of 58 necropsied children in Culion, all below 
2 years of a«*e, none was found positive (21) Similar un¬ 
published histological examinations(21> of ,r bazy denigmented 
areas" of the skin, of the type first described by Chiyuto(l) in 



Table 1 —Regional distribution of positive and probable lesions and previous skin blemishes 
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Table 2 —Regional incidence and distribution of positive and probable 
lesions in the 1U cases examined , 


Region 

Incidence 
of rvfio ml 
localisa¬ 
tion 

Number 

Total 

of Mon* 

P o*l tire 

In smears 

1 

Thigh*..... 

14 

20 

4 

2 

Knees..__________ 

G 

8 

2 

3 


ff 

7 

2 

4 

. ..... 

4 

6 


6 


a 

a 


0 

Forearm* (right onlyj.... .. 

2 

2 

. 

7 


2 

2 

1 

8 


2 

2 

1 

9 

Right ear lobe. ..... 

1 

1 

1 

10 

Lower Lumbar. .... . . . 

l 

1 


11 

Right sacral __ .....— j 

1 

1 

1 


Total 11 region*— ... .. ... 

42 

62 

12 


• Positive at San Lsaaro Hospital 


20 necropsied Culion children, also under 2 years of age, showed 
no histological changes from similar normal control skin sec¬ 
tions. 

While penetration of the intact human skin by Af. leprse is 
possible, the presence and great frequency of skin diseases in 
these very young children whose surroundings may be considered 
as heavily permeated with leprosy bacilli, would certainly favor 
and facilitate implantation of the infection. Because of their 
multiple localization, and because of their tendgpey to show M. 
leprx very early, or as soon as they have been discovered clin¬ 
ically, these early papular thickened lesions may be considered 
primary inoculation lesions, and may be compared to the primary 
focal lesions of tuberculosis in the lung parenchyma of chil¬ 
dren. (19) Their inconspicuousness, unless special efforts are 
made to find them, has already been mentioned by one of us (8) 

An ideal control for this study would be to prevent the develop¬ 
ment of skin diseases in a group of children living with their 
leprous parents. By close medical supervision and a careful 
daily check-up and treatment of all skin diseases that may 
develop both in the children and in their parents, it may be 
possible to bring up children absolutely free from any skin 
blemishes, to which is in part attributed their early infection. 
The difficulties in carrying out this suggestion become at once 
apparent in view of the extreme susceptibility of the tender skin 
of infants and young children to various types of nonleprotic 
affections. 
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SUMMABY AND CONCLUSIONS 

1. Fourteen very early “leprotic” lesions from fourteen very 
young children of lepers from 1 year and 3 months to 3 years 
and 3 months old were studied histologically. 

2. In eight the lesions were clinically definitely papular or 
flat and wheallike when first observed; in a ninth case the papule 
was preceded by a hazy pale area; m one it was a pale area 
slightly granular in the lower portion; in one a rough hypopig- 
mented area with apparently slightly hypertrophied follicles, and 
in three, indurated scars or scarlike areas. 

3. Of the papular lesions, including one indurated scar, exam¬ 
ined by the “scraped-incision” method, three were found positive 
for M. leprse on the day the lesions were discovered, one on the 
day of the biopsy, and one in the remaining half of the lesion left 
in the child, a little over two months after biopsy. The others 
were negative. 

4. In the skin sections, acid-fast bacilli have also been demon¬ 
strated from several to many m four cases, scanty or very 
scanty in seven cases, doubtful in two cases, and none in one 
case. 

6 The significance of the non-acid-fast bacillary forms and 
non-acid-fast diptheroids and coccoids reported in smears and 
found in the sections, has not been established. As far as the 
present observations go, they are interpreted to be probably 
degenerated chromatin material of the numerous cells crowded 
in the lesions. The need for further investigations to determine 
their exact nature is mentioned. 

6. Histologically, eleven showed definite epithelioid and tuber¬ 
culoid changes, the lesions invariably distributed around blood 
vessels, hairshafts, smooth hair muscles, sweat-gland ducts and 
coils, and small nerves In most the lesion foci were small or 
medium-sized, while in one (case 5) they were fairly extensive, 
and in another (case 10), extensive and closely set (Plate 3, 
fig. 8). Of the three showing no definite tuberculoid lesions, 
in two (cases 2 and 3), some of the large monocytes in the 
lesions showed beginning epithelioid changes (Plate 1, fig. 1) 
and in one (case 4) only perivascular round-cell infiltrations 
mixed with a few monocytes (Plate 1, fig. 2). 

7. Interesting observations in the section showing only peri¬ 
vascular round-cell infiltrations (case 4) are recorded,—the infil¬ 
tration and splitting apart of the smooth hair muscle bundles 
by the infiltrating cells (Plate 1, fig. 2) and the finding of an 
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acid-fast bacillus in a focus of round-cell collection. The latter 
biopsy was made from the center of a hazy pale area 28 by 30 
mm, with minute papules chiefly along the borders. 

8. In eleven cases, ten of which were definitely tuberculoid 
lesions and one showed only early epithelioid changes of the large 
monocytes, the most superficially located lesions were in close 
contact with the germinal epithelium, seemingly producing fray¬ 
ing of the basal cytoplasm of their cells and invasion of the same 
by a few monocytes (Plate 1, figs 3 and 4). 

9. Early involvement of the fine nerves in the lesions is ap¬ 
parent, as the epmeural sheaths were found apparently involved 
in three cases, actual invasion of the nerve fibers by monocytes 
was found in five cases (Plate 2, fig 7) swelling and infiltration 
of the nerves in two cases, and partial to complete tuberculoid 
infiltration of the nerve trunk in one case (Plate 2, figs 5 
and 6). 

10. In the two lesions originally discovered as developing in 
definitely indurated scars, apparently of scabies, the original 
scars were identified histologically in the sections, while in the 
third, which was suspected of being a “scar,” none could be 
demonstrated histologically, possibly because of the small size 
of the specimen excised. 

11. Because of the multiple lesions, varying from 2 to 7, m 
these fourteen children, except in two which apparently had 
only one lesion each m the legs, the possible role of previous 
skin disease in favoring the implantation of th^mfection is dis¬ 
cussed. 

12. Although thirteen of these fourteen cases showed previous 
skin blemishes on the trunk, the rarity of the lesions m the 
trunk compared with the number of lesions found in the more 
exposed portions of the body (Table 2), is attributed to the 
clothing worn by the child, which may to some extent help in 
protecting the covered portions from the infection. 

13. The very early papular thickened lesions studied, because 
of their multiple localization, inconspicuousness, and tendency 
to show M. leprse very early, or as soon as they have been dis¬ 
covered clinically, may represent primary inoculation lesions 
comparable to the primary focal lesions of tuberculosis in the 
lung parenchyma of children. 

14. The difficulties in carrying out a suggested control exper¬ 
iment are mentioned. 
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ILLUSTRATIONS 

Plate 1 

FIG. 1. Large monocytes showing early epithelioid changes. No definite 
tuberculoid lesion was found in the serial sections of this cast 
(Moi Mm, case 2.) H & E. stain 
2. Smooth hair-muscle bundle infiltrated by round cells and a few 
large monocytes, causing splitting and isolation of groups of 
muscle fibers In this case all the lesions m the section were 
perivascular round-cell infiltrations with a sprinkling of a few 
laige monocytes (Sul Dia., case 4 ) H. & E, stain. 

B Fraying of basal cytoplasm of geTminal epithelium and infiltration 
of the deeper layers of the epidermis with occasional monocyte* 
(Kod Abe, case 6 ) H & E stain A larger magnification of 
Binnlar changes is shown in fig 4 (case 12) 

4 Fraying of basal cytoplasm of germinal epithelium and infiltra¬ 
tion of the same with monocytes (Gre Ama., case 12 ) H A 
E stain. 

Plate 2 

Fig 5 Partial tuberculoid infiltration of a medium-sized nerve trunk in 
the subcutis (Rod Abe, case 5 ) H. & E stain 

6 Complete tuberculoid infiltration of the nerve trunk shown in fig 

6 at a deeper level in the serial sections H & E stain This 
lesion is best shown with Mallory's aniline-blue stain 

7 Monocytes within the cupsule of a small nerve trunk and epithe¬ 

lioid invasion of the epineural sheath (Ana Man , case 9 ) 
H & E stain 

Plate 3 

Fig 8 A superficial scar beneath which are extensive and closely set 
apparently undisturbed epithelioid and tuberculoid lesions Not* 
dilated blood and lymph vessels below scaling epidermis. (Uen 
Tab, case 10 ) VoerhofTs elastic-tissue stain 
9 Higher magnification of superficial scar in the immediate vicinity 
of the hairshaft shown in fig 8, marked x. Epithelioid and 
tuberculoid lesions undisturbed, blood and lymph vessels dilated, 
and elastic fibers absent in the scarred area (Case 10 ) Elaa- 
tic-tissue stain, 

10 Two long solid forms of M lepras m tuberculoid lesion (case 10), 
Acid-fast stain 

11. One segmented form of M leprse from the specimen shown in fig 
10 Acid-fast stain 
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PHARMACOLOGICAL STUDY OF QUARTERNARY ALKA¬ 
LOIDS AND FLUID EXTRACT OF PHAEANTHUS 
EBRACTEOLATUS (PRESL) MERRILL 
(KALIMATAS ) 1 
By Faustino Gakcia 

Of the Department of Pharmacology, College of Medicine 
Vmvermty of the Philippines, Manila 

TWELVE PLATES 

Phaeanthu8 ebracteolatus (Presl) Merrill is a common and 
widely distributed plant in the Philippines. In Los Bafios, La¬ 
guna Province, and in Bataan Province it is known as “kalima- 
tas.” The kalimatas bark used in the experiments reported in 
this paper, and a close picture of the trunk of Phaeanthus ebrac¬ 
teolatus, shown m Plate 1, were received from Mr Mamerto 
D Suht, Forest Supervisor of the Bureau of Forestry, through 
the National Research Council of the Philippines. I wish to 
take this opportunity to express my heartiest thanks to Mr. Sulit 
and to Dr P. Valenzuela, executive secretary of the National 
Research Council, for their valuable help. Sulit(3) includes in 
his article the following statement with regard to the plant: 

Phaeanthus ebracteolatus (Presl) Merr. Family Anonaces 

Common names Alat6uan, ban&tan, banitan, bamtang, dahnas, kalira&tAs, 
katinau, landtan, lan6tang-itim, lanutdn, oyoi (Tag ) ; langlang&s, takulan 
(Ilk.) ; marasigidt (Gad ) ; puropugai (Neg ) ; yamban (Zbl ) 

A small to medium-sized tree reaching a height of 6 to 8 meters and a 
diameter of 20 cm or more with an open crown and more or less horizontal 
branching The bole is regular in shape, with dark-gray bark When cut 
the color of inside bark is yellowish-ere am, varying in thickness from 8 to 
10 mm depending upon the size of the tree, fibrous and bitter in taste 

The leaves are alternate, Buhchartaceous, sparsely hairy beneath, oblong 
to oblanceolate, upon 5 to 10 mm long fulvous petioles, obtuse or bluntly 
acute, broadly obtuse to rounded at the base, 10 to IB cm long by one-third 
as wide 

‘This paper covers a part of the work carried out under the grant-in- 
aid of the National Research Council of the Philippines. Read before the 
Thirty-sixth Annual Meeting of the Philippine Islands Medical Association, 
Baguio, May 2-6, 1939. 
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The flowers are usually few from special numerously bracteate branches 
or stalks; pedicels S cm long, fulvous; calyx small, linearly dentate, petals 
2 cm long, oblong, glabrate, leathery, torus 5 to 8 mm in diameter. The 
fruits are many, ellipsoid, averaging 1 cm long, glabrouB, upon smooth 
stalks 2 to 8 times as long 

An endemic tree fairly well distributed from Babuyan Islands and 
Northern Luzon to Mindanao, m forests at low and medium altitudes. 

The bark from younger trees is sometimes used for tying purposes 
The same bark, after removing the outer portion, is scraped off into very 
thin pieces and put into a glass containing a small amount of clean water 
The mixture is macerated and then filtered on a piece of clean cloth, and 
then dropped into sore eyes or inflamed conjunctiva before going to bed 
and in the morning, every day until the eyes are cured. 

PREPARATION 

Extract of the bark of Phaeanthus ebracteolatus has been 
shown to contain a large amount of alkaloids of two types, the 
tertiary and the quarternary alkaloids. A. C. Santos(l) and 
J. I. Sulit(3) have each separated a tertiary alkaloid; the former 
isolated cubical crystals and named them “phfieanthine" and the 
latter, under the supervision of the former, isolated granular 
crystals to which the name “kalimatine” was given. After re¬ 
moval of these tertiary alkaloids, like the well-known strychnine, 
atropine, and others, by ether extraction in an alkaline medium, 
the aqueous portion left still contained a large amount of alkaloid 
or alkaloids Alkaloids that could not be extracted by ether in 
alkaline medium are known as quarternary alkaloids. These 
quarternary alkaloids of Phaeanthus ebracteolatus , which have 
not yet been isolated in pure form but are preserfTm aqueous or 
alcoholic solution, are the subject of the present paper 

The fluid extract of Phaeanthus ebracteolatus used in the ex¬ 
periments was prepared by percolation of the powdered bark 
No. 40 of Phaeanthus ebracteolatus, 4 parts of alcohol and 1 
part of distilled water being used as menstruum. The powder 
was macerated for 2 days and then percolated at the rate of 
about 20 drops per minute, and after collecting 850 cc for every 
kilogram of powder used, the remaining percolate was separ¬ 
ated and percolation continued until the percolate became nega¬ 
tive to Mayer's precipitation test. The last percolate was then 
evaporated at low temperature and the residue added to the 
first collection and made up with menstruum to 1,000 cc for 
every kilogram of the powder that was employed. The fluid 
extract thus prepared is of a dark reddish-brown color, with a 
violet tint on the surface 
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A standard quarternary alkaloidal solution or aqueous extract 
was prepared by taking a certain volume of the fluid extract, 
evaporating the alcohol, and removing the tertiary alkaloids in 
alkaline medium by the use of ether or chloroform, and the 
aqueous layer left, after having been rendered slightly acid to 
litmus paper, was made up to the original volume of the fluid ex¬ 
tract taken. This was considered the standard quarternary al¬ 
kaloidal solution of Phaeanthu8 ebrocteolatus. Other aqueous 
extracts, not of standard strength, were also frequently employed. 
When the aqueous extract of kalimatas was reduced on sponta¬ 
neous evaporation to semisolid consistency and the semisolid por¬ 
tion weighed and dissolved in water, the soluble or clear portions 
were designated of 2 per cent strength, if 2 grams of the semi¬ 
solid extract was used in 100 cc of water. Two and 5 per cent 
of this type of preparation were employed in the experiments. 
The quartemary solution, in alkaline, neutral, or acid reaction, 
reacted-with Mayer’s reagent by producing precipitation. The 
alkaline solution was somewhat cloudy, dark brown, with a 
greenish tint on the surface; after acidification the color changed 
to clear red, or brownish red with a violet tint on the surface. 

pharmacodynamics 

Toxicity. —The pharmacodynamic effects of quartenary al¬ 
kaloid in aqueous solution and of the fluid extract of Phaeanthus 
ebracteolatus have been found practically identical, so that a 
pharmacodynamic study of one preparation will represent the 
activity of the other. The minimum toxic doses were determined 
in different animals and in frogs representing cold-blooded ani¬ 
mals ; the minimum fatal dose was 0 5 cc of the fluid extract 
or of the standard quarternary alkaloidal solution per kilogram 
body weight, while in mammals, as represented by mice, cats, 
and dogs, the subcutaneous or intramuscular minimum fatal 
dose was 1 cc per kilogram body weight. The prominent symp¬ 
toms with fatal doses were depression, as shown by sluggish 
movement, and inability to support the body, and then by prelim¬ 
inary increased respiration followed by decreased and difficult 
respiration until respiration ceased. In a similar way the heart 
beat faster and then slowed and stopped in all cases a few min¬ 
utes after cessation of the respiration An example of the effects 
on a dog of a maximum nonfatal dose of the extract of kalimataB, 
or Phaeanthus ebracteolatus, is shown in Table 1. 

As shown in Table 1 the heart rate and respiratory rate 
were affected, being first increased and then decreased to a 



364 


The Philippine Journal of Science 


1940 


Table 1 —Effects on a dog of a maximum nonfatal dose of 
kalimata8 extract . 


TimM 

Pulau 
rate par 
minute 

Res¬ 
piratory 
rate per 
minute 

9 66. 

100 

22 

9 69- - 


" 

10 09 __ 

116 

86 

10.20— 

124 

28 

10.80 — 

142 

26 

10 40.,- 

138 

26 

10 60... 

186 

26 

11.00_ _ 

134 

24 

11 10 .. . -- 

134 

24 

11 .so¬ 

128 

20 

il 30 _ 

134 

16 

11 40— - 

134 

18 

11 60—. 

136 

16 

12 00. - 

"64 

12 

12 10— 

46 

12 

12 20 . - 

* 68 

14 

12 40_ 

104 

18 

12 60. 

100 

24 

1 00_ 

100 

24 

MarchS 

March 9... 

March 10- .... 

- .. 

- .. 


Remarks 


Obaerva 

Injection Into the gluteral region of 6 cc standard 
aqueous extract of kolimataa Pain shown dur¬ 
ing Injection 

Rubbing with mouth the place of injection 
Trembling of the lego. 

Trembling of body and lags. 

Lying on his abdomen Would not stand on light 
stimulation 

Head drooping Unwilling to stand 
Lying on the left side of hind body and on cheat 
Lying on the loft side of body and on cheat Pu¬ 
pils dilated 
Do 
Do 

Stood but soon laid down again 
Could not stand even after strong stimulation 
Expiration irregular and difficult Much salivation 
Do 
Do 

Expiration slightly difficult and helped by jerky 
move ■. Much salivation 
Regulai 
Do 
Strong, 

Do 

Do 


* Irregular 


critical period when the dog seemed about to die, approximately 
about 2*4 hours after administration of the tfrug The sudden 
change of the pulse rate occurred 2 hours after injection, when 
it decreased from 136 to 64 and then irregularly to 46, while 
respiration was difficult and expiration accompanied by jerky 
movements Much saliva flowed from the mouth, and for about 
40 minutes the dog was in serious condition, lying helpless, with 
jerky expiration; but soon thereafter the pulse improved and 
the respiration also increased, and 60 minutes after the onset 
of the critical condition the pulse rate and respiration became 
normal, the dog stirred and stood, weakly, especially on the hind 
legs. Thereafter he acted normal and continued to act normal 
during the 3 days of subsequent observation 
When the minimum fatal dose of 1 cc standard extract of 
kalimatas per kilogram body weight was injected in a 7-kilo¬ 
gram female dog, 7 cc in all being injected intramuscularly, the 
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animal died 28 minutes after injection, with cessation first of 
respiration and then of the heart. On autopsy the findings 
were: (a) collapsed lungs; (6) distended vena cava and right 
heart; (c) distended blood vessels of the mesentery, and (d) con¬ 
gestion of the liver. 

Effect on blood pressure. —The most important effect of 
quarternary alkaloidal solution of Phaeanthus ebracteolatus or 
its fluid extract, observed on intravenous injection, was a fall in 
blood pressure. A distinct fall was produced with 0.1 cc and 
was correspondingly increased with increasing doses as indicated 
in tracings 1 to 6 (Plate 2). When the first dose was a large one, 
like 0.5 cc, and after recovery another injection was given of a 
diminishing dose, the subsequent diminishing doses produced a 
corresponding diminution in the blood-pressure falls. The same 
dose under similar conditions in the same animal produced prac¬ 
tically identical falls of blood pressure, and this similarity in 
effects by equal doses was used as the basis for the employment 
of the blood-pressure method of assaying any of the alcoholic or 
aqueous preparations of the quarternary base of Phaeanthus 
ebracteolatus. In a series of animals the falls produced by the 
same dose of quarternary alkaloidal solution were different, more 
generally in smaller animals and where the initial blood pres¬ 
sure before injection was high. The recovery to normal blood 
pressure after each injection was slow and gradual, and the 
recovery was more gradual as the dose was increased. When 
a very large dose was administered, such as 1 cc of the fluid 
extract of the standard quarternary alkaloidal solution, the 
fall in blood pressure produced was so great as to reach nearly 
the base line. In tracing 6 (Plate 8) the systolic fall was from 
142 mm Hg to 14 mm Hg. The respiration in tracing 7 
(Plate 4) first accelerated and increased in amplitude, then 
decreased and finally stopped, and in tracing 6 a deep respira¬ 
tion was observed followed by irregularity and cessation, with 
the heart still beating for sometime. The blood pressure after 
cessation of respiration rose for a short time to fall again, or 
continued to fall until the heart ceased to beat, as shown in 
tracings 6 and 7. When artificial respiration was given, after 
cessations of respiration and contraction of the heart, recovery 
was observed to be difficult. However, when artificial respira¬ 
tion was given soon after respiration ceased, with the heart still 
beating, the heart continued to beat, maintaining the low-blood 
pressure for some time and gradually recovering, in one hour 
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or more, with the eventual restoration of respiration as shown 
in tracing 7. 

The heart rate during the fall after intravenous injection 
ot quarternary alkaloidal solution of Phoeanthus ebracteolatus 
either increased slightly or decreased after small doses and 
nearly always slightly decreased after large doses. The de- 
crease was observed after small doses where the heart rate was 
fast previous to the injection and either distinctly increased 
or slightly decreased when the heart rate was slow previous to 
the injection The heart contraction in intact animals during 
the fall after intravenous injection of quarternary alkaloidal 
solution of Phoeanthus ebracteolatus was greatly increased, as 
shown in the cardioplethysmograph tracing 8 (Plate 5). 

The intestinal volume during the fall first increased, and then 
decreased while the blood pressure was returning to normal. 
On the other hand, the kidney volume seemed to follow the 
blood-pressure effects, first falling and then rising, with definite 
relation to the fall and then gradual rise of the blood pressure 
after injection of the quarternary alkaloidal solution of Phaean- 
thus ebracteolatus. The preceding effects were generally ob¬ 
tained in dogs with low blood pressure due to the use of mor¬ 
phine as general anesthetic. However, when the blood pressure 
was previously raised by injecting curare to paralyze the muscles 
and then a toxic or convulsive dose of strychnine, the effects of 
the aqueous extract of kalimatas on intestinal and kidney vo¬ 
lumes were greatly increased as shown in tracing 9 (Plate 6). 

The fall of blood pressure produced by quaffSmary alkaloidal 
solution of Phoeanthus ebracteolatus on a dog with cut vagus 
nerves was almost as much as with intact vagus nerves. The 
fall was not prevented by previous administration of atropine. 

Comparison with nitroglycerin and acetylcholine. —With a 2 
per cent solution of acetylcholine chlorate and beginning with a 
small dose, like 0.06 cc, injected intravenously, the fall of blood 
pressure produced was sudden, as shown in tracing 10 (Plate 
7). If after administration of atropine the same dose was re¬ 
peated or twice as large a dose given, as shown in the tracing, 
the typical fall was not obtained, but instead the blood pressure 
rose and remained high for some time. On the other hand, in¬ 
travenous injection of the quarternary alkaloidal solution of 
Phoeanthus ebracteolatus. after application of atropine, produced 
the characteristic fall of blood pressure shown in the same trac¬ 
ing 10. Repetition of injection of acetylcholine and quarter- 
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nary solution, with the dog still under the influence of atropine, 
produced similar effects, rise with acetylcholine and fall with 
quartemary alkaloids of Phaeanthus ebracteolatua. 

The fall in blood pressure produced by quarternary alkaloidal 
solution of Phaeanthus ebracteolatua was in some points different 
from that produced by nitroglycerin. Tracings 11 and 12 (Plate 

8) show the effects of nitroglycerin and of the quarternary al- 
kaloidal solution, respectively. With doses which produced an 
almost identical fall in blood pressure or even a greater fall in 
the case of nitroglycerin, the recovery was gradual in the case 
of the quarternary alkaloidal solution and rather rapid after 
nitroglycerin. This difference has been observed to remain 
constant in several experiments. Other differences are in the 
heart rate during the fall and in the effects on the intestinal vo¬ 
lume. While the heart rate during the blood-pressure fall after 
nitroglycerin was greatly increased in the case of quarternary 
alkaloidal solution, the majority of the cases showed slight slow¬ 
ing down, no change, or a slight increase; but the increase, if 
there was any, was not as marked as in the case of nitroglycerin. 
The effects on the intestinal volume showed greater increase or 
rise in the record after injection of nitroglycerin than that pro¬ 
duced by injection of kalimatas. 

OTHER PHARMACODYNAMIC EFFECTS 

In a perfusion experiment on a separated leg of a dog, where 
the flow was made slow by either injection of epinephrine or 
pitressin, injection of quarternary alakaloidal solution of Phaean¬ 
thus ebracteolatus caused a sudden increase in the flow. 

An excised heart of frog, prepared by Straub-Fuehner’s(2) 
method, showed, after addition of a trace of the quarternary al¬ 
kaloidal solution of Phaeanthus ebracteolatus, a slight increase 
in the amplitude of contraction as shown in tracing 18 (Plate 

9) . In tracings 14 and 15 of the same plate the response to 
i drop of the quarternary alakaloidal solution was always de¬ 
creased in the amplitude of contraction. When 1 drop was 
employed, the heart contraction diminished and ceased after 
some time, but was again revived by a change of the Ringer 
solution, as showing in tracing 6. 

The natural movement of an excised intestine from a cat 
suspended in aerated Locke-Ringer solution, and kept warm 
at 87° to 88°C., was decreased or stopped by addition of quarter¬ 
nary alkaloidal solution as shown in tracing 17 l Plate 10). 
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In the tracing the intestinal contraction was resumed imme¬ 
diately after addition of pilocarpine. In a similar way the 
movement of the excised intestine, augmented by pilocarpine, 
was stopped by addition of quartern ary alkaloidal solution as 
shown in tracing 18 (Plate 10). In tracing 19 (Plate 10) the 
intestinal contraction was diminished by addition of aqueous ex¬ 
tract of kalimatas and stopped by further addition of another 
dose, made to contract by addition of barium chloride, and again 
relaxed by addition of a large dose of kalimatas solution. It 
will be noticed in the experiments that relatively large doses 
were necessary to produce a decided effect of depression on the 
intestinal movement, especially when this was previously stimu¬ 
lated by pilocarpine or barium. 

In a similar way, experiments were carried out by suspending 
an excised tracheal muscle from a dog in Locke-Ringer solution, 
aerated and kept at a temperature of 87° to 38°C. The results 
are shown in tracings 20 and 21 (Plate 11). The tracheal mus¬ 
cle was made to contract by addition of pilocarpine in one and 
barium in the other. Tracing 20 shows the stimulant effect of 
pilocarpine hydrochloride on an excised tracheal muscle, counter¬ 
acted by aqueous extract of Phaeanthus ebracteolatus. Ordina¬ 
rily, without addition of another drug, after reaching the peak of 
maximum contraction produced by pilocarpine, the muscle began 
to relax gradually and then remained contracted to the same 
degree or was even contracted more, so that the record will show 
an abrupt rise followed by a gradual fall tg^a uniform level, 
and another slight rise after about 20 to 80 minutes. The 
fall never reached one half but generally reached a third or less 
of the maximum height of contraction. In the experiment the 
addition of 2 cc of standard quartenary alkaloidal solution of 
Phaeanthus ebracteolatus caused a distinct fall in the record or 
a relaxation of the muscle, but the depressant action was not 
sufficient to produce a complete relaxation. In a similar way the 
effect of depression, as shown in tracing 21, with 2 cc of standard 
quarternary alkaloidal solution on excised tracheal muscle made 
to contract by barium chloride, was not sufficient to relax the 
muscle completely. 

The effect of quaternary alkaloidal solution on the contraction 
of an excised uterus from a cat suspended In Locke-Ringer solu¬ 
tion, aerated and kept at a temperature of 87° to 88°C., is shown 
In tracings 22 and 28 (Plate 12). In both tracings the uterine 
contraction was augmented by addition of pltodn In one and his- 
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tamine in the other. During the height of contraction solution 
of quarternary alkaloids of Phaeanthus ebracteolatus was added 
in each case, and distinct relaxation was obtained m both. 

Application of one or two dropB of quarternary alkaloidal 
solution on the eye of a cat or a dog produced slight reddening 
of the conjunctiva with no change in the size of the pupil. The 
reddening disappeared in about 12 minutes after application of 
one drop and in about 20 minutes after 2 drops. 

DISCUSSION 

The fall of blood pressure produced by any drug is occasioned 
either by dilatation of the blood vessels, especially of the splanch¬ 
nic region, or by decreased output of the heart due to vagus 
stimulation or direct depression of the heart itself, or by both. 
Vagus stimulation was not concerned in the fall of blood pres¬ 
sure produced by quarternary alkaloidal solution of Phaeanthus 
ebracteolatus, for the same effect was produced after cutting 
the vagus nerves or after paralysis of the vagus receptive 
mechanism by atropine. Direct depression of the heart alone 
could not explain the falls in blood pressure, for with small doses 
the heart contraction was even increased in rate and amplitude, 
while with large doses slight slowing and distinct diminution of 
the heart contraction were produced. In view of this, the fall 
in blood pressure produced by small doses of quarternary alka- 
loidal solution could be explained by dilatation of the blood 
vessels, while after moderate and large doses the fall was brought 
about by dilatation of the blood vessels and depression of the 
heart. The dilatation of the blood vessels was confirmed by 
increase in the organ volume of the intestine during the fall 
of blood pressure and increase in the amount of flow in the 
perfusion experiment. The action of a drug in dilating the 
blood vessels may be due to either direct depression of the muB- 
cles, to a certain action of the drug on the nerves, or to a com¬ 
bination of the two; but since the quarternary alkaloidal solu¬ 
tion relaxed all smooth muscles, irrespective of their innervation, 
it may be concluded that the dilating effect of quarternary 
alkaloidal solution of Phaeanthus ebracteolatus was due to de¬ 
pression of the smooth muscles of the blood vessels. 

CONCLUSIONS 

1. The quarternary alkaloid in aqueous or alcoholic solution 
of Phaeanthus ebracteolatus depresses the smooth muscles, espe- 
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dally of the blood vessels, and as a result the blood pressure 
'alls. With moderate and large doses the fall in blood pressure 
produced by quarternary alkaloids of Phaeanthus ebracteolatus 
nay be partly due also to depression of the heart. 

2. With sufficient large doses it also depresses the intestine, 
.racheal muscles, and uterus, and is able to counteract the stim- 
ilant effects produced by pilocarpine and barium on the intestine 
find tracheal muscles, and by pitocin and histamine on the 
ixcised uterus. 

3. The fall in blood pressure produced by quarternary alka¬ 
loids of kalimatas was of longer duration than that produced by 
nitroglycerin and acetylcholine, two well-known drugs that lower 
the blood pressure. 

4. With fatal doses the respiration was first increased tem¬ 
porarily then decreased and stopped. The blood pressure fell 
to as low as 14 mm or less of Hg and kept at that level until 
it was raised by asphyxia, and then dropped to zero level through 
cessation of the heart beat a few minutes after the failure of 
respiration. When artificial respiration was applied after ces¬ 
sation of respiration, the heart continued to beat, maintaining 
the low blood pressure for some time, and then gradually recov¬ 
ered to normal inside of 1 hour or more after administration 
of the drug. 

REFERENCES 

1. Santob, A C. Alkaloids of Phaeanthus ebracteolatus (Presl) Merrill 
On phaeantme. First communication. Rev. Fihpde Med. y Farm. 22 
(1931) 243 

2 Sollmann, T., and P. I. Hanzuk. An Introduction to Experimental 
Pharmacology. W B. Saunders Co. (1928) 153. 

3. Sulit, J I Alkaloids of Phaeanthus ebracteolatus (Presl) Merrill, and 
Isolation of a New Alkaloid—Kalimatine. Thesis for Master of 
Science, University of the Philippines (1934). 

4 Sulit, M D. Additional data on medicinal plants in the Maquiling Na¬ 
tional Park and vicinity. Makiling Echo (1) 18 (1934). 



ILLUSTRATIONS 
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Plate l 

Close view of trunk of Pkaeanthus cbractcolatu *. 

Plate 2 

Tracings 1 to 5 of blood-pressure falls after intravenous injection of fluid 
extract of Phaeanthus ebracteolatus on a 10.6-kilogram female dog 
under morphine, 16 mg per kilogram body weight, and ether during 
operation. Tracing J, 0.1 cc injection, £, 0 2 cc injection, 3, 0 3 cc injec¬ 
tion; 4 t 0.4 cc injection, 5, 0.6 cc injection. Intervals on scale are 
equal to 6 seconds 

Plate 3 

Tracing 6, respiration and carotid blood pressure of a 7.4-kilogram female 
dog, under morphine sulfate, 16 mg per kilogram body weight, and ether 
during operation Intervals on scale are equal to 6 seconds 

Plat* 4 

Tracing 7, respiration and carotid blood pressure after intravenous injec¬ 
tion of 1 cc of quarternary alkaloids <1*1 solution) of Phaeanthus 
ebracteolatus Intervals on scale are equal to 6 seconds 

Plat* 6 

Tracing 8, heart contraction and blood pressure. Intervals on scale are 
equal to 6 seconds. 

Plate 6 

Tracing 9, intestinal volume, blood pressure, and kidney volume of a 10 3- 
kilogram female dog under morphine sulfate curare, and strychnine 
sulfate 


Plate 7 

Tracing 10, quarternary solution of Phaeanthus ebracteolatus compared with 
acetylcholine Intervals on the scale are equal to 6 seconds 

Plate 8 

Tracings 11 and 12, blood pressure falls produced by quarternary solution of 
Phaeanthus ebracteolatus and by nitroglycerin. Intervals on scale are 
equal to 6 seconds 


Plate 9 

Tracings 18 to 16 f effect of quarternary alkaloidal solution on contractions 
of an excised frog’s heart. 
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Plats 10 

Tracing* 17 to 19, effect of addition of kalimatae extract to excited cat'* 
intestine in Locke»Ringer solution* Intervals on scale are equal to 6 
seconds. 

Plats 11 

Tracings 20 and 21, effect of pilocarpine HCi, barium chloride, and standard 
quartemary alkaloidal solution of Phaeanthw *braoteolatu$ on an ex* 
deed tracheal muscle in 200 cc Locke-Ringer solution. Intervals on 
scale are equal to 6 seconds. 


Plats 12 

Tracings 22 and 23, effect of pitcfcin, kalimatas extract, adrenaline, pitres- 
sin, and histamine on an excised cat's uterus (nonpregnant) in 200 cc 
Locke-Ringer solution. Intervals on scale are equal to 6 seconds. 
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TWO NEW PHILIPPINE GOBIOIDS 
By Guillebmo L. Ablan 

Of ths Division of Fisheries, Department of Agriculture and Commsroe 

Manila 

TWO PLATES 

In my recent collection of fish in Dagupan, Pangasinan Prov¬ 
ince, I have had occasion to examine two gobioid specimens of 
the genera Apocryptodon and Lophogobius, which are apparently 
new. The original descriptions of these two genera are included 
in this short paper, with a discussion of the relationship of the 
genua Lophogobius to the genus CnstatogobiusAi) 

Genua APOCRYPTODON Bleeker 

Apocryptodon Bleeker, Esquisse Arch. NeerL sc. ex. et nat. 9 (1874) 
827 (Apocryptes madurensts Blkr.). 

Body very elongate, anteriorly subcylmdrical, posteriorly tom- 
pressed, covered with 40 to 60 deciduous cycloid scales. Head 
posteriorly subcylindrical, anteriorly a little depressed, scaled 
above behind eyes, laterally scaled from under eye on preoper¬ 
culum and operculum. Eyes in anterior half of head, bony 
interorbital less than 1 diameter of eye. Snout a little more than 
1 diameter of eye. Nostrils not tubular. Mouth nearly horizon¬ 
tal, jaws subequal. Teeth in both jaws in one row, in upper 
jaw caninoid, in lower jaw horizontal, truncate to bilobate, after 
symphysis on each side a canine. The upper jaw has a curvity, 
receiving the tip of the lower jaw. Tongue rounded, nearly 
totally adnate to the floor of the mouth. Gill openings about as 
long as breadth of base of pectoral fin, isthmus broad. Inner 
edge of shoulder girdle without fleshy flaps. Dorsal fins close 
together, first dorsal with 6 spines; second dorsal with 23 to 24 
rays; anal with 22 or 23 rays; ventrals united, oblong under 
pectorals. Pectorals without free rays, base scaled; caudal 
pointed. 

arocayproDON lomboti *». hot. rut* i 

First dorsal VI; second dorsal I, 20 or 21; anal I, 20 or 21. 

Head low, elongate, little broader than body, 4 to 4.4 times in 
length and slightly greater than caudal; snout slightly convex, 
with a fleshy fold above upper jaw, 6 to 6 times from tip of 

STS 
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snout to origin of first dorsal; mouth large and oblique, lower 
jaw a little less than upper jaw; posterior angle of maxillary 
extending beyond posterior margin of eye; eyes small, dorso¬ 
lateral, upward ga zing, close together, equal to orbital space; 
a median terminal hump on snout before eyes; upper jaw with 
16 to 22 teeth, anterior teeth generally long and curving in¬ 
wardly over lower jaw; 18 to 26 bifid teeth outwardly inclined 
and not extending as far back as teeth of lower jaw; few round 
and small dusky spots on side of head from gill opening to an 
angle below eye; scales on opercle small and bluish, concolorous 
to belly. 

Body subcylindrical, low and elongate, very little elevated and 
almost parallel to ventral profile; 8 or 9 dusky blotches saddle 
dorsal side from head to caudal; another series of 5 or 6 blotches 
in middle portion of body; 68 to 60 scales in longitudinal series, 
16 to 18 in transverse series, and 27 to 30 before first dorsal. 

Pectoral fins broad and pointed, 2.3 to 3 times in base of anal, 
longest rays extending back at an angle below base of fifth spine 
or first blotch in the side; base of pectoral naked, mottled with 
fine round specks, lower edge of pectoral fin dusky with a narrow 
grayish outline; first dorsal higher than second, last or sixth 
spine, placed very far from fifth, scarcely reaching origin of 
second dorsal when depressed; second dorsal and anal alike in 
shape, low, reaching base of elongate, pointed caudal when de¬ 
pressed ; ventrals either oblong or elongate, under pectoral; color 
not much changed in spirit after several days, grayish and 
freckled with blackish specks or dots all over body and head; 
scales easily dislodged in living specimens. 

The present new species Bhows overlapping characters with 
the other species so far known locally. It is very close to A. 
eealei and A. montalbani in having blotches in the middle of the 
side of the body, but very distinct from anyone of them in having 
prominent blotches saddling the dorsal. 

Table 1 shows comparison of the dentition, scale count, fin 
rays, and number of specimens on which the original description 
is based, for every Philippine species of the genus. 

Here described from 27 specimens, the type, No. 31128, and 
26 cotypes, 50 to 65 millimeters long, obtained from fish vendors 
in Dagupan, Pangasinan Province, Luzon. The specimens are 
kept in the ichthyological collection of the Division of Fisheries,* 
Department of Agriculture and Commerce, Manila. 

1 Formerly the Fish and Game Adminietratioa, Bureau of Science, Manila. 
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TABLB 1 . — Dentition, s cole count, and fin rays of Philippine species 
of Apoeryptodon, 


Apocrypiodon 

SP- 

dEMU. 

Dentition. 

Salt count 

Pin rays. 

Upp«r 

Lower 

Long 

Trans 




lomboyi .. . 

37 

14-23 

18-34 

M~60 

16-18 

27-80 

VI, 1,20 

1,80 








1.31 

1.31 

monfaltafii. 

1 

24 

24 

66 

16 

34 

VI, I 31 

1.31 

Mata. 

1 

20 

32 

62 

18 

32 

VI, 1,21 

1,33 

iajflori. .. 

1 

18-20 

14 

60 


84 

VI, 1,22 

Ml 


This species is named for Julian S. Lomboy, an artist, for his 
patience in sketching this fish. 


DISCUSSION OF THE GENERA LOPHOGOBIU8 GILL AND 
CRISTATOGOBIUS HERRE 

The genus Lopkogobius (Gill, 1862), which was established 
from the type, Gobius cnsta^galli Cuv. & Val., is represented by 
species inhabiting the West Indies and Florida. (1) The genus 
Cnstatogobius Herre was established from 3 specimens of the 
type C. lophiu8 . Koumans,(2) in his preliminary revision of the 
genera of gobioid fishes with united ventral fins, claims that 
Cnstatogobius Herre is closely allied to Lopkogobius Gill, con¬ 
firming a similar remark of Herre in the original description 
of Cristcrtogobius. 

In the original description of Cnstatogobius , Herre mentions 
a single row of teeth in Lopkogobius , a character of dental va¬ 
riation that warrants establishing Cristatogobius as a new and 
separate genus, having 4 rows of teeth Koumans saw in the 
specimens of Gobius crista-galli, the type of Lopkogobius , that 
the teeth were placed in several rows, the outer row being en¬ 
larged, and lacked canines. Thus, while Cristatogobius and 
Lopkogobius have teeth in rows, Cristatogobius differs from 
Lopkogobius in having a pointed caudal and canines 

Ganus LOPHOGOBIUS Gill 

Lopkogobius Gill, Proc Acad Nat Sci. Phila. 14 (1862) 240 ( Gobius 
crista-galli Cuv. & Val ). 

Body elongate, compressed, covered with 25 to SO scales, cte¬ 
noid on most parts of body, becoming more cycloid on nape, 
breast, and belly. Head compressed, with swollen cheeks, naked. 
Nape with fleshy, naked crest, scales on nape beginning from a 
vertical from posterior margin of preoperculum, eyes in ante- 
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nor half of head, bony interorbital and snout about 1 diameter 
of eye. Snout blunt. Anterior nostril in a short tube. Mouth 
oblique, lips thick, jaws subequal. Teeth in both jaws in several 
rows, outer row a little enlarged, canines lacking. Tongue 
rounded. Some mucous canals diverging under eye and some 
short canals around eye, some on operculum, a longitudinal one 
on preoperculum, and one along lower jaw to posterior margin 
of preoperculum. Open pores, one median of posterior nos¬ 
tril, one in interorbital space close before beginning of nuchal 
crest, one after each eye, some along upper and posterior margins 
of preoperculum. Gill openings as long as breadth of base of 
pectoral fin, isthmus broad. Inner edge of shoulder girdle with¬ 
out fleshy flaps. Dorsal fins separate, first dorsal with 6 spines, 
second dorsal and anal with 7 to 10 rays, ventrals united, oblong, 
under pectorals. These without free silklike rays; caudal 
rounded. 

LOPHOGOBIUS NO NATO AS .p nor Plate I 

First dorsal VI; second dorsal I, 9, rarely I, 10; anal I, 9. 

Head a little deeper than body, 3.1 to 4 times in length, dorsal 
profile above eyes forming a curve to origin of dorsal, snout 
short and slightly convex, equal to eye, eyes forming a linear 
mterorbital space; postenad of eyes on nape a skinny crest or 
comb extending back to first dorsal, and with a base equal to or 
less than body in depth; mouth almost vertical and with a pro¬ 
jecting chin; posterior angle of maxillary in line with anterior 
of eye or a little over; nape with small scales; rows of mucous 
canals on head; two behind eyes on nape, one double horseshoe- 
or S-curved below eye on preopercle, some on operculum, around 
eye, one on lower edge of chin; teeth in several rows in each 
jaw, those of outer and inner rows enlarged, posterior lateral 
pair of large backward-curved canines in outer row of lower 
jaw, tongue rounded at tip. 

Body compressed laterally, scales larger posteriorly from 
first dorsal to caudal, 31 to 33 in longitudinal series, 11 m trans¬ 
verse series; all fins except pectoral dusky, in life grayish 
with green specks in yellowish shade on cheeks, becoming 
prominent on sides above pectorals, assuming rod-shaped 
blotches; reddish streaks on base of pectoral, anteriad of 
caudal a number of round specks of similar tinge as that 
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above pectorals; spinous dorsal with flexible spines, third and 
fourth longest, longest spine in line with upper margin of base 
of pectoral, its base 2 times longest spine; second dorsal and 
anal similar in shape, anal a little lower in height, their longest 
rays reaching caudal when depressed; in life second dorsal cross- 
barred with reddish bars in four rows; first dorsal with greenish 
specks; pectoral long and pointed, its long rays extending at a 
point below second ray of second dorsal, 2 to 2 8 times body; 
caudal pointed and longer than head; ventrals originating below 
pectorals and extending as far as anal papillse; in alcohol or 
spirit slatey blue, specks on body becoming white dots. 

The present species is very close to Cristatogobius lophius and 
Gobius crista-galli in having teeth in several rows, and in the 
presence of mucous canals and pores on the head It resembles 
C . lophius and differs from Gobius crista-galli in having a pointed 
caudal It is very distinct from C. lophius in the absence of 
crossbands on the sides, in having fewer rays in the second 
dorsal and anal, and in the greater number of scales in longi¬ 
tudinal and transverse series. 

Here described from type specimen No 31129 and 49 cotypes, 
18 to 49 millimeters long, collected by Miss Susana G. Nonato 
from fishponds in Dagupan, Pangasinan Province, Luzon, and 
kept in the ichthvological collection of the Division of Fisheries, 
Department of Agriculture and Commerce, Manila. ' 

Nonatom after the collector. 
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HELMINTH PARASITES OF THE SNAKES OF BURMA, I 

TREMATQDA 
By R. C. Chattebji 

Of the Helminthological Institute, University of Rangoon, Burma 

FIVE TEXT FIGURES 

Investigation of the helminth fauna of the snakes of Burma 
during the period of the author’s connection with the Helmintho¬ 
logical Institute of the University of Rangoon, from June, 1930 
to December, 1938, has yielded a large number of helminths 
from various locations in the host. Trematodes have been ob¬ 
tained from the intestine, gall bladder, and bile ducts; adult 
cestodes from the intestine; free larval forms from the body 
wall and mesentery; and encysted larvse from the intestinal wall 
Nematodes were obtained from the oesophagus, stomach, intes¬ 
tine, and rectum Acanthocephala were found only rarely, and 
invariably as cysts on the intestinal wall, and pentastomids in 
the lungs. Examination of the heart, liver, kidney, ureter, and 
oviduct were without result. A total of 212 snakes were 
examined during this period The snakes, except the pythons, 
were obtained either from Rangoon and Buburbs or from Than- 
daung, a town in the Shan plateau, situated at an elevation of 
approximately 4,600 feet above sea level The snakes from 
Rangoon and suburbs caught alive or dead were dissected either 
by Professor Meggitt or by his junior staff, and those from Than- 
daung have been dissected exclusively by Professor Meggitt 
The author is extremely grateful to Professor Meggitt for the 
facilities afforded him for study and identification of some of 
these snakes, and the collection of parasites from them Forty- 
one species of snakes belonging to different families have been 
dissected; Table 1 gives a list of the species dissected and the 
number found infected 

The trematode parasites of snakes from Burma have already 
been described by Bhalerao and Gogate in various publications; 
the present report is intended to throw light on important con¬ 
troversial points recently raised by workers in India and abroad, 
in connection with the structure and classification of these worms. 
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An account of two new species of parasites is also included. 
The author wishes to express his gratitude to Dr. G. D, Bhalerao 
for the loan of the type slide of Styphlodora nicoUi, which has 
facilitated the study of the new species of Styphlodora here 
described. 


Table 1 —Species of snakee dissected and number found infected. 


Host 

Number 

directed 

Number 

infected 

Amblycephahis cannatus (Boie, 1828) 

1 

1 

Botga cyanea (Dumonl and Bibron, 1864) 

2 

2 

Botga multimaculata (Boie, 1827) 

6 

3 

Bungarus candidus (Linnaeus, 1768) 

2 

2 

Bungarus candidus multicinctus (Blyth, 1861) 

1 

1 

B'ungai'us fasciatus (Schneider, 1801) 

3 

2 

Cerberus rynchops (Schneider, 1799) 

4 

0 

Chrysopelea omata (Shaw, 1802) 

6 

5 

Dryocalamus davison it (Blanford. 1878) 

2 

0 

Elaphe radmta (Sthleffel, 1837) 

4 

4 

Enkydris enhydris (Schneider, 1799) 

25 

22 

Homaioptns butcata (Linnaeus, 1754) 

2 

2 

Lycodon auheus (Linnajus, 1768) 

27 

17“ 

Lycodon jara (Shaw, 1802) 

1 

1 

Lycodon t ravavroricus (Beddomo, 1870) 

1 

1 

Naja kannah (Cantor, 1836) 

1 

1 

Na)a naja (Linnaeus, 1768) 

4 

2 

Natrix chj'ysarga (Schlegel, 1837) 

1 

3 

Natrix himalayanus (GUnther, 1858) 

1 

0 

Natrix parallelus (Anderson, 1879) 

9 

9 

Natnx piscator (Schneider, 1799) 

17 

14 

Natrix punctulata (GUnther, 1858) 

1 

1 

Natrix stotata (Linnaeus, 1758) 

10 

7 

Ohgodon albocincta (Cantor, 1839) 

1 

1 

Ohgodon amensis (Shaw, 1802) 

1 

1 

Ohgodon cruentatus (Giinther, 1868) 

4 

4 

Ohgodon cyclurus (Cantor, 1839) 

15 

7 

Ohgodon vwlaceus (Cantor, 1839) 

16 

4 

Passerita prastna (Boie, 1827) 

1 

1 

Psammodynaetes pulverulentus (Boie, 1827) 

1 

1 

Ptyas horros (Schlegel, 1837) 

8 

8 

Ptyas mucosus (Linnttus, 1758) 

15 

14 

Python moluruB (Linnaeus, 1768) 

1 

1 

Python reticulatus (Schneider, 1801) 

2 

2 

SibynophiB collarts (Boulenger, 1893) 

1 

1 

Trxmeresurus gramincus (Shaw, 1802) 

8 

8 

Trimeresums montxcola (Gray, 1863) 

1 

1 

Typklops diardt (Schlegel, 1837) 

3 

0 

Vtpera rusaelli (Shaw, 1797) 

2 

2 

Xenelaphia kexagonatus (Blyth, 1856) 

1 

0 

XenopeBis unicolor (Reinwardt, 1827) 

S 

8 


* Only cyiU were found. 
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Family LEP0DERMATID.<3S Odhner, 1911 

Subflamily STYPHLOTREMIN^E Beer, 1924 
Genus STYPHLODORA Looss, 1899 

STTPHLODORA DENTIPHARYNGKATA ap. now Tut 1 

Three specimens were obtained from a single host. Body 
moderately long, 3,15 to 3.3 mm, thin, cylindrical, maximum 



Fm. 1. Stgphlodorm (Untipkarpnffwata ap. hot. A, entire, B, pharynx, •alarcwL 
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breadth 0.5 to 0.57 ram. Cuticle with stout spines extending 
throughout entire length of body and arranged in transverse 
rowB, spines in anterior part of body more condensed than in 
posterior. Oral sucker terminal, subspherical, 0.19 to 0.2 by 
0.215 to 0.25 mm. Ventral sucker subspherical, 0.23 to 0.265 
by 0.2 to 0.26 mm, at 0.66 to 0.74 mm from anterior end of body, 
provided with spines. Genital pore median, a little anterior to 
ventral sucker. Prepharynx approximately 0.03 mm long 
Pharynx large, subglobular, 0 1 to 0 14 by 0.12 to 0 15 mm, 
bearing strong dentitions along its inner margins and leading 
into a short and wide oesophagus 0 1 to 0.12 mm long. Intes¬ 
tinal caeca ending 0 42 to 0.54 mm from posterior end. Testes 
large, oval, 0 3 to 0.41 by 0.22 to 0 28 mm and 0.33 to 0.415 by 
0 234 to 0.332 mm, respectively, postovarian, entire, oblique, 
lying one immediately anterior to the other, usually not over¬ 
lapping Vas deferens along each side of body, meeting imme¬ 
diately anterior to ovary and posterior to ventral sucker to form 
a common duct. Cirrus sac 0.35 to 0.43 mm long, crescent¬ 
shaped, on dorsal side of ventral sucker, reaching almost to an¬ 
terior level of ovary Vesicula seminalis c;vrved, occupying most 
of space in cirrus sac, followed by a narrow pars prostatica 
Cirrus muscular, spiny, often everted. Ovary spherical, 0 2 to 
0 22 mm in diameter, lying slightly to right of median line, a 
little posterior to ventral sucker. Receptaculum seminis pear- 
shaped, 0 IS to 0 18 long, posterior to ovary. Vitelline glands 
short, compact, with close-set follicles, extending from posterior 
margin of ventral sucker to a little posterior to testes. Trans¬ 
verse vitelline ducts from both sides running centrally and join¬ 
ing immediately anterior to receptaculum seminis to form com¬ 
mon duct, with no appreciable yolk reservoir. Uterus in the 
form of undulating descending and ascending coils, running be¬ 
tween testes and extending posteriorly as far back as posterior 
end of body, provided at its termination with a metraterm ap¬ 
proximately 0 4 mm long and extending posteriorly as far as 
posterior end of ventral sucker Eggs numerous, 0 04 to 0 044 
by 0 0184 to 0 023. 

Host.—Ptyas korros 

Location .—Intestine 

Locality. —Rangoon. 

Bhalerao’s(5,p. 194) review of the genus Styphlodora does not 
appear to be too critical. The differentiation of the species on 
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the basis of “slightly oblique” and “distinctly oblique” testes 
where the two testes lie close together leaves much to be desired. 
Neither is the partial or complete separation of the testicular 
zones a reliable character, as the zones are subject to con¬ 
siderable variation with the contraction and expansion of the 
specimens during fixation. The three specimens obtained from 
Rangoon show all varying conditions; in one the testicular zones 
are well separated by a distance of 0.06 mm, in the other the 
posterior testis immediately follows the anterior, and in the third 
the anterior and posterior testes partially overlap It thus ap¬ 
pears that in matter of specific distinction no reliance can be 
placed on the difference of these two characters. S. dentipharyn- 
geata differs from all the species of Styphlodora in the presence 
of dentitions on the inner walls of the pharynx. The presence 
of a prepharynx in the present form further differentiates it from 
S. renalis, S sohtarta, and £, persmitus. Of the remaining spe¬ 
cies it resembles only S nicolh , S . najsp, and S bascamenms in 
having the cirrus sac not contiguous with the ovary Of these 
three forms the resemblance is closer to S. meolh than to the 
other two species, the differences with the other two consisting 
chiefly in the extent of the cirrus sac and vitellana. It differs 
from S. nicolli, in addition to difference in the structure of the 
pharynx, in the more limited extent of the vitellaria and in the 
shape of the testes and receptaculum seminis. 

Subfamily RENIFERIN^ Pratt, 1903 

Genu* PTYASIORCHIS Mehra, 1937 
Allopharynx STROM, Zool Ans 79 (1928) 167-172, in part. 

Gogate(iO) described as Ostiolum mehrai a trematode from 
the gall bladder and bile ducts of Ptyas korros and Ptyas mucoxu* 
in Rangoon. The only important character that differentiates 
Ostiolum from Pneumonocces is the absence of the longitudinal 
extracaecal folds of the uterus, Dollfus(8) on the question of 
the validity of the genus Ostiolum ignored, however, the im¬ 
portance of this character and considered Ostiolum svnonymous 
with Pneumonceces, Ingles(14) and Caballero and Sokoloff(<$) 
hold the same view as Dollfus, whereas Travassos and Dariba( 26 ) 
recognize Ostiolum as a separate genus comprising the species 
O. medioplezus (Stafford, 1902), O. complexus (Seely, 1006), and 
O. coloradensis (Cort, 1917). The study of the ascenaing ex- 
tracsecal uterine loops and their varying extent in Pneumonoeces 
shows that all conditions may exist, from P longiplexus (Staf- 
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ford, 1902) where the extracaeca] uterine loops extend from the 
posterior end of the body to near the anterior end, through P . 
variegatus (Rudolphi, 1819), where they reach the ovary and 
P. brevtplexus (Stafford, 1902), where they extend up to the re¬ 
gion of posterior testis, to P. uniplexus (Harwood, 1932), where 
they are very poorly developed and a short loop is present only 
on the left side of the body, extending only to the posterior 
margin of posterior testis Mehra (1937), like other workers, 
doubts the validity of Ostiolum as a separate genus; but unlike 
them he thinks the character of the extracsecal uterine loops 
sufficiently constant to warrant the division of Pneumonatces 
into two subgenera, Ostiolum and Pneumonoeces. In view of 
the fact that all stages of development of the longitudinal ex- 
tracaecal folds of the uterus are present in PneumonoRces up to 
a stage where the loop is very poorly developed on only one side 
of the body, such as in P. umplexus, it does not seem reasonable 
to stress this point as a character of generic or subgeneric im¬ 
portance, and m the absence of any other character differentiat¬ 
ing these genera the author considers that Ostiolum should be 
regarded as a synonym of Pneumonceces . However, whether 
Ostiolum is regarded as a synonym or as a subgenus of Pneu- 
monaeces , Dollfusffc) and Mehra (1937) have rightly shown that 
Ostiolum mehrai does not belong to either, as it differs m a num¬ 
ber of important characters, such as the position of the genital 
opening far behind the pharynx, that is, on the intestinal bifur¬ 
cation, the presence of a moderately long oesophagus, the presence 
of a comparatively large ventral sucker near the intestinal bifur¬ 
cation, the small size of the receptaculum seminis, and the shape 
and size of the cirrus sac. Added to these is a difference in 
hosts and habitat: all species of Pneumonceces hitherto recorded 
are exclusively parasitic in the lungs of Anura, whereas the 
present material is from the gall bladder and bile ducts of colu- 
brid snakes On account of these differences Mehra created 
for Gogate’s species 0, mehrai a new genus, Ptyasiorchis , 
with P mehrai as a type species This new genus has a close 
affinity with Xenopharyux Nicoll, 1912, the points of resemblance 
being the general topography of the organs, the long intestinal 
caeca, the small size of the cirrus sac, the position of the genital 
pore, and the identical nature of the host and habitat. The chief 
differences between the two are in the structure of the pharynx 
and the distribution of the vitellaria and uterus. Strom<25) des¬ 
cribed a trematode, Xenopharyux ( Allopharynx ) amudariensis. 
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from the gall bladder of a snake (Tropidonotus tesselatus) from 
Turkestan, which closely resembles O. mehrai of Gogate, the affin¬ 
ity being greater than that between Xenopharynx ( AUopharynx ) 
amudartensis and the other species of the genus. From other 
species of Xenopharynx , Storm's species exhibits differences in 
the structure of the pharynx, the position of the genital pore, 
and the distribution of the vitellaria and uterus Mehra (1937) 
has rightly pointed out that Strom's species shows characters 
which do not permit it to be placed m Xenopharynx , and the 
latter name being quite inapplicable he has erected the genus 
Ophiorchis for its reception. Price(23) has rightly shown that 
the name Ophiorchis Mehra, 1937, is redundant, and the correct 
procedure is to elevate Strom's subgenus AUopharynx to the 
status of a genus Thus Ophiorchis Mehra, 1937, becomes a 
synonym of Allophamjnx . On account of the close similarity be¬ 
tween O. mehrai Gogate, 1935, the type of the genus Ptyasiorchis 
Mehra, 1937, and AUopharynx, Price considers Ptyasiorchts 
Mehra, 1937, as a synonym of AUopharynx . Gogate's O. mehrai , 
though allied to Storm’s AUopharynx , exhibits important differ¬ 
ences Which do not permit it to be placed in the same genus. It 
differs from AUopharynx in the position of the genital pore, the 
shape and extent of the cirrus sac, the absence of a metraterm, 
and the shape of the excretory bladder; and in these respects it 
resembles Xenopharynx . Its differences from Xenopharynx are 
also important, exhibited in the characters of the pharynx, vita- 
llana, and uterus. It thus appears to the author that Ptyasior- 
chis Mehra , 1937, a genus created for Gogate's Ostiolum mehrai, 
is distinct, and therefore cannot be considered identical with 
AUopharynx , a procedure adopted by Price. Table 2 emphasizes 
the distinctness of Ptyasiorchis Mehra, 1937, and shows its re¬ 
lationship with Xenopharynx and Allophaiynx. 

The diagnosis of the genus Ptyasiorchis Mehra, 1937, is as 
follows: Lepodermatidae, Reniferinas. Body moderately long 
und flattened Oral sucker large, terminal or subterminal 
Ventral sucker moderately developed Prepharynx short Phar¬ 
ynx large and simple (Esophagus moderately long Intestinal 
cseca ending a little anterior to posterior end of body Genital 
pore anterior to ventral sucker, near intestinal bifurcation. 
Testes postovanan, entire, oblique, anterior testis lying partly 
or wholly behind middle of body. Cirrus sac weak, subspherical 
to oval, anterior to ventral sucker or just touching its anterior 
margin, enclosing a coiled vesicula semmahs and a pars pros- 
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tatica. Ovary entire, much behind ventral sucker and at some 
distance anterior to testes, lying on median axis or deflected 
slightly laterally. Vitellaria in groups of follicles and with con¬ 
spicuous vitelline ducts, extending from near level of intestinal 
bifurcation to close to end of intestinal c^eca, Uterus volum¬ 
inous, with descending and ascending transverse coils passing 
in between testes and extending posteriorly a little beyond intes¬ 
tinal c&ca. Metraterm absent. Excretory bladder Y-shaped, 
with a subterminal pore and a long stem and two pronounced 
limbs reaching transverse vitelline ducts. 

TABLE 2 .—Comparison of Xenopharynx Nicoll, 1912 , AUopkarynx Strom , 
1928, and Ptyasiorchis, 1987 . 


Characters 

Pharynx- -_ 

Position of the 
genital pore 

Cirrus sac__ . _ 

Vi tell aria— 
Uterus_ 

Metraterm 
Excrstory bladder 


Xenop'iarynx NI coll, 
1912 


Peculiar, contiguous 
with oral sucker 
Median, just over in¬ 
testinal bifurcation 


Oval, anterior to ven¬ 
tral sucker 


Profuse in the neck 
ration 

Not extendinf toward# 
posterior end of bo¬ 
dy 

Absent__ 

Y-shaped, with a long 
stem and two 
pronounced lira be 
reaching transverao 
vitelline ducts 


AUopharpnx Strom, 
1928 


Simple, not contiguous 
with oral aucker 
Median or slightly 
lateral, approxim¬ 
ately midway be¬ 
tween inteatinal hi 
furcation and ven¬ 
tral sucker 

Cylindrical, slender, 
extending for some 
distance or beyond 
ventral sucker 
Absent in the neck re¬ 
gion 

Extending towards 
posterior end of bo¬ 
dy 

Present... 

Imperfectly known 
Probably a large 
vesicle with a slight 
indentation at the 
anterior end 


PlyatttorrktB Mehru f 
1987 


Simple, not contiguous 
with oral sucker 
Median, just, over int¬ 
estinal bifurcation 


Subcphenca! to oval, 
anterior to ventral 
sucker or just touch¬ 
ing its anterior margin 

Absent In the nock 
region 

Extending towards pos¬ 
terior end of body 

Absent. 

Y-shaped with a long 
stem and two pro¬ 
nounced limbs reach¬ 
ing transverse vitel¬ 
line ducts 


Type species.—Ptyasiorchxs mehrai (Gogate, 1935) Mehra, 
1937. 

Synonym.—Ostiolum mehrai Gogate, 1935. 

PTYASIORCHtS MEHRAI (Gogats, 1985). Tsxt fig. 2 

Oettolum mehrai Gogate, Rec. Ind Mus 37 (1936) 456-458 

Body moderately long 1 and flattened, conical at anterior end 
but rounded at posterior. Sharp conical cuticular spines ex¬ 
tending entire length of body, but distributed sparsely in poste- 

1 Measurements are omitted from this account Bince they are in agreement 
with those of Gogate 
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nor and dense in anterior part of body Prepharynx short, 
inconspicuous in some specimens due to contraction of anterior 
part of body. (Esophagus moderately long, provided with mus¬ 
culature the extension and contraction of which brings a change 
in its length. Intestinal cseca with more or less irregular mar¬ 
gins, extending a little anterior to posterior end of body Ven¬ 
tral sucker approximately as large as oral but with less pro- 
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nounced musculature and lying a little posterior to csecal bifur¬ 
cation. Genital pore at intestinal bifurcation. Testes and ovary 
spherical, appearing slightly oval in pressed specimens, the latter 
organ lying well anterior to the former. Testes entire, oblique, 
in separate zones, the anterior testis lying partly or wholly 
posterior to middle of body length and left of the median line, 
iteceptaculum semims pear-shaped and posterior to ovary. Vas 
deferentia run anteriorly dorsal to ventral sucker and near pos¬ 
terior margin of this organ unite to form the common vas defe¬ 
rens. Cirrus sac subglobular, weak, lying anterior to ventral 
sucker or just touching its anterior margin and enclosing for 
most of its space a much-coiled vesicula seminalis and a small 
pars prostatica Ovary spherical, oval in slightly pressed 
specimens, lying usually a little to the right of the median axis 
well behind ventral sucker and much anterior to testes, Vitel- 
laria in groups of closely compact follicles extending from level 
of intestinal bifurcation to near end of intestinal caeca. Longi¬ 
tudinal and transverse vitelline ducts usually conspicuous, the 
latter meeting posterior to ovary to form the yolk sac Uterus 
very voluminous, with descending and ascending coils filled with 
ova and extending posteriorly to a little beyond termination of 
intestinal caeca Metraterm absent. Excretory bladder Y- 
shaped. with a subterminal pore and a long stem and two pro¬ 
nounced limbs reaching transverse vitelline ducts 
Host—Ptyas korros , Ptyas mucosas 
Location —Gall bladder and bile ducts 
Locah ty .—Rangoon. 

Family ACANTHOSTOMIDiE Poche, 1925 
Genua ACANTHOSTOMUM Loosa, 1899 

ACANTHOSTOMUM BURMINI0 (Bhtltno, 1921) 

Acanthochasmns burmims Bhalerao, Parasitol 18 (1926) 4-13. 

This species was described by Bhalerao(3) from Natrix pis- 
cator in Rangoon as Acanthochasmus burmmis . The name 
Acauthocha8mas was suggested by Looss in 1900 to replace Acan- 
thostomum Looss, 1899, the latter being preoccupied (Insecta, 
vide Acanthostoma Krchbr.). This species has been recovered 
only from the water snake, and its absence from other snakes 
suggests that the intermediate host is some aquatic animal. 
Host —Natrix piscator. 

Location —Intestine. 

Locality ,—Rangoon. 
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Family OMATOBREPHIDiE Poche, 1925 

Genus OMATOBREPHUS Nicolt, 1914 

OMATOBKEPHU8 LOBATUM M.hr», IMS 

Omatobrephus folium Thapar and Ali (1929). 

GogateUi, p. 465) once obtained two specimens of this parasite 
from Ptyas mucosius, killed in Rangoon. Gogate remarks that 
his specimens differ from the original forms described by Mehra 
(1928) from India in “(1) diminutive size; (2) the smaller size 
of the oral and ventral suckers; (3) the absence of a prepharynx; 
V4) the comparatively larger ovary; (5) the pear-shaped recep- 
taculum semiins; and (6) the smaller ova” These differences 
have been considered by him due to individual variation. 
Whether an assemblage of these characters should be treated as 
individual variation or specific variation depends on a closer 
study based on a larger number of specimens, but in the absence 
of suitable material the author for the present reserves his 
judgment 

Host —Ptyas mucosas. 

Location —Intestine. 

Locality —Rangoon 

Family DICROCCELIDiE Odhner, 1910 
Genus MESOC'CELIUM Odhner, 1911 

ME80CCELUJM SOCJALE (LUhe. 1901) 

Distomum uona/p LIuie, Zcntralbl Bact, 30 (1901) 160-177 

Mesocochvm meggiiti Bhalerao, Ann & Mag- Nat. Hist. IX 20 (1927) 
(1927) 611-615 

This form is commonly found heavily parasitising the toad 
( Bufo melanostictus Schneider, 1937) of Rangoon, and has been 
obtained only once from the present host. In the stomach of 
this host were found remnants of a large toad (probably Bufo 
melanostictus) which may have conveyed the present infection 
The parasite has been recorded from various parts of the world, 
but the specimen obtained in Burma presents extreme varia- 
tions in the body size, length of intestinal caeca, and arrangement 
of the genital organs The intestinal caeca extend proportion¬ 
ately more posteriorly in smaller specimens than in the larger 
forms, and they range from approximately three-eighths to two- 
thirds of the body length; in rare cases the caeca are asymme¬ 
trical. Gonads usually spherical but sometimes oval. Testes 
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*re very rarely either triangular, as described and illustrated 
by Liihe (16, figr 6) m his original description, or bilobed; they 
are usually larger than the ovary; very rarely the reverse con¬ 
dition is seen. Right testis usually anterior to left, with ovary 
on right side of body just posterior to right testis; in a few cases 
the arrangement is reversed. Vitellaria consisting of a number 
of oval or round follicles, extending usually from side of oral 
sucker posteriorly along both sides of body to posterior extremity 
of intestinal caeca; in exceptional cases they may be sparsely 
developed and limited to one side of the body or alternatively 
be so profusely developed that they extend beyond the limit of 
the intestinal caeca. Ova 0.034 to 0.05 by 0.021 to 0.028 mm 
(a length of 0 0088 mm as given by Liihe in his original de¬ 
scription is a misprint for 0.038). The presence of the variations 
enumerated above has given rise to the erroneous belief that the 
present form comprises more than one species Bhalerao (4. pp 
611-616) described as M. meggitti a trematode from the intestine 
of a lizard, Mabuia distnmihs Hallow, 1857, which in all essen¬ 
tial characters resembles M. sociale. The size of the body, the 
nature of the cuticle, the ratio of the suckers, the extent of the 
intestinal caeca, the cirrus sac and the vitellaria, the position of 
the gonads and of the receptaculum seminis in M meggitti, fall 
within the limits of the variation in M. sociale already discussed. 
Bhalerao does not mention the presence of a prepharynx, but the 
material obtained by the author from the same host as that of 
Bhalerao shows a prepharynx which, however, varies in length 
in proportion to the amount of contraction of the specimen. 
Thus it appears to the author that M. sociale, usually obtained 
from Bufo melanostictus, is the same as that from Mabuia dis- 
similis, though the systematic positions of the hosts are quite 
different. Animals which are so unlike may have something 
in common in their feeding habits, and this probably accounts 
for the presence of identical parasites in two dissimilar hosts. 
To corroborate this theory the author has caught both lizards 
and toads from his own compound and found on examination 
that both are infected with this parasite. The author has 
failed to find a clue to the intermediate host; in all probability 
it will be an insect the remnants of which are mostly found in 
the rectum of the infected animals. On several occasions or¬ 
dinary grass blades with stems have also been found in the 
rectum of the infected toads. Various samples of this grass 
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were collected from localities where the toads are usually found, 
but so far no cysts have been obtained that can be ascribed to 
this species. 

Host—Ptyas mucosm. 

Location —Intestines. 

Locality .—Rangoon. 

Family CYATHOCOTYLID^ Poche, 1925 

Subfamily PROHEMISTOMIN>E Lutz, 1935 
Genus GOG ATE A Lutz, 1935 

GOGATEA SERPEN TIUM (Gof'te, 1932). T«t fl*. 3. 

Prokermstomum serpentum Gogate, Parasitol 24 (1932) 318-320 

GogateUO) described this parasite from the intestine of Natrix 
piscator as Prohemistomum serpentum . Lutz, 2 in his revision 
of the family Cyathocotilidee, created a subfamily Prohemisto- 
minee, pointed out the difference between Prohemistomum and 
Gogate's form, and created a new genus Gogatea for the recep¬ 
tion of the latter. Szidat 3 accepted Lutz's view and considered 
Gogatea as a genus of Prohemistominse, but considered the 
Prohemistommse of Lutz and Szidat as a supersubfamily 
(Prohemistomida) and divided it into two subfamilies, Prohe¬ 
mistominse and Szidatmai, mainly on the ground of host differen¬ 
tiation, the former being all recorded from birds and mammals 
and the latter from reptiles Apart from other considerations, 
the author can add to the numerous recognized cases of hel¬ 
minths m hosts belonging to groups other than those accepted 
as usual In the present collection is a new strigeid, Mesoste- 
phanns burmamcns sp. nov , from a snake, Enhydris cnhydns, 
all other species of this genus being reported from mammals or 
birds This occurrence is in direct contradiction to the theory 
of host specificity as advocated by Dubois The subfamily Szi- 
datmae, therefore, which is mainly distinguished from the other 
on host differentiation, appears to be redundant Dubois (1938) 
erected a genus Szidatia for a parasite from Tropidonotus vtpe - 

* Oberservatoes e consideracces sobre cyacotylineas e prohem istommea* 
Mem Inst Oswaldo Cruz 30 (1935) 167-168 

• Szidat, L. Parasiten aus Seenchwalben 1 Ueber neue Cyathocotvhden 
fins dm Damn von Sterna hinindo L. and Sterna Paradisea Z. Parasitenk. 
8 (1936) 294-299. 
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rlnus, the metacercana of which was described by Hughes 
(1929) as Diploetomulum joyeuxi Hughes, 1929, and the adult 
by Joyeux and Baer * as Prohemistomum joyeuxi. Szidatm 
closely resembles Gogatea, even in the character of the vitellaria 
which Dubois considers to be very different. The arrangement 



FlO. 8 Gogat+a nrpntium (Gocat*. 1981) Vvntrml ritw 


of the vitelline glands, which in Szulatia joyeuxi extend even 
laterad to the adhesive organ, is also true for Gogatea eerpen- 
tium: this is clearly seen in fresh and well-extended specimens. 

‘ Joyeux, C., and J. O. Baer. Sur un trematode de couleunre. Rev. 
Suisse ZooL Geneva 41 (1934) 208, 204. 
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The only difference in the vitellaria is the arrangement of the 
glands, which in the former are absent from the anterior margin 
of the adhesive organ, whereas in G. serpenttum they extend 
along its anterior margin This difference has not been em¬ 
phasized by Dubois, nor is it of generic importance, and in the 
absence of any other important character the author considers 
both Szidatia joyeuxi and Gogatea serpenttum as belonging to 
one and the same genus, the name of which has priority to the 
name Gogatea Lutz, 1935, including both. The foundation of 
genera on other than morphological characters would render 
identification impossible. 

In a well-extended form body divided into an anterior region, 
oblong, lamelliform, or sublinguiform, and ventrally concave; 
posterior cylindrical, lodging sexual glands, cirrus sac, and distal 
portion of uterus Gogate and Dubois describe the vitelline 
glands as confined to the dorsal side of the adhesive organ, but 
this condition is only true for contracted specimens In a fully 
extended form vitellaria divided into large follicles disposed m 
two rows, arranged in the form of a horseshoe, encircling all 
margins of adhesive organ except posterior, and extending be¬ 
yond this organ Ventral sucker not embedded in adhesive organ 
as Gogate mentions, but quite conspicuous in fresh and well- 
extended specimens, and just anterior to adhesive organ. Gen¬ 
ital organs well separated from adhesive organ, the condition 
described by Gogate holding good only for contracted specimens. 
Posterior portion of body similar to anterior part, showing all 
varying degrees of contraction. In extended condition testes 
well separated from one another by ovary, but in contracted 
state the two testes lying close together and ovary displaced 
slightly laterally. Intestinal caeca extending beyond adhesive 
organ, reaching posterior level of anterior testis or ending a 
little anterior to this level. Cirrus sac with internal vesicula 
seminalis, a well developed pars prostatica, and a small eversible 
cirrus. Eggs within uterus 1 or 2. 

Host—Natrix piscator . 

Location .—Intestine. 

Locality —Rangoon 

Genas MESOSTEPHANUS Late, 19J5 

MKSOSTKPHANUS BURMANICUB .p. mi. Text Ip. 4 and 5. 

Body scoop-shaped, 0.85 to 1.26 mm long, divided into a broad 
anterior part, 0.78 to 1 by 0.36 to 0.46 mm, and a short, dorsally 
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directed appendix, 0.X2 to 0.25 by 0.9 to 0.11. Oral aucker sub- 
terminal, 0.058 to 0.073 by 0.08 to 0.088 mm. Ventral sucker 
0.084 to 0.038 by 0.04 to 0.45, just anterior to adhesive organ 
(0.18 to 0.22 by 0.19 to 0.24 mm). Pharynx 0.084 to 0.052 by 
0.034 to 0.037. (Esophagus relatively long, 0.098 to 0.182. In¬ 
testinal caeca slender, terminating a little anterior to junction of 



anterior and posterior parts of body. Genital pore at posterior 
end of body, subterminal and directed dorsally. Genital sinus 
well developed. Cirrus pouch 0.28 to 0.54 by 0.06 to 0.066, ex¬ 
tending either to right or left around testes and ovary, its base 
lying in zone of anterior testis and containing a seminal vesicle, 
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a long pars prostatica, and an eversible cirrus. Testes oval, ob¬ 
lique, one behind the other, in separate levels; anterior testis 
0.09 to 0.095 by 0 04 to 0 06 mm, on left side of body, posterior 
testis 0.09 to 0.095 by 0.07 to 0.09 mm, on right side of body. 
Ovary globular, approximately 0.05 to 0.06 mm in diameter, si¬ 
tuated between testes. Vitellaria well developed, follicles form¬ 
ing almost a circle around adhesive organ. Uterus short, con- 



Hic 5 Meaoatephanu* burmantcua sp nov fmttrior portion enlarged. showing vaginal 
•phinetsr and cirrus mc deflected. 

taining 1 or 2 eggs Vaginal sphincter well-developed. Eggs 
0.098 to 0 14 by 0 073 to 0 096 
Host.—Enhydris enhydris . 

Location .—Intestine. 

Locality .—Rangoon. 

Out of four species of Mesostephanus the present form re¬ 
sembles M . appendiculatoides (Price, 1934) and M . appendicu- 
latus (Ciurea, 1916) in having a small pharynx, a ventral sucker 
smaller than oral, and a few eggs in the uterus It differs, how- 

88487-6 
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ever, from both in having a long esophagus instead of a reduced 
one and a smaller number of eggs (1 or 2) instead of more (2 
to 5), besides other minor differences in the size of the body 
parts. Dubois draws a sharp line between the strigeids of rep¬ 
tiles and those of birds and mammals. The occurrence of the 
present form in a reptile, when all other species of this genus 
are found in birds and mammals, is not in conformity with his 
views. In view of the persistence of the theory that particular 
helminths are confined to a definite group, and that similar forms 
in other groups are necessarily different species or genera, it is 
essential to emphasize that the author could not find in the mate¬ 
rial here described any morphological character or lack of char¬ 
acters which was not included in a definition of the gfyus Mesa- 
stephanus. He has no option therefore but to place it in that 
genus. In view of the large number (over 100) of specimens 
found several times in the host it is improbable that it was a 
pseudoparasite. 
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THYSANOPTEROLOGICA, IX 
By H. Priesneh 

Of the Ministry of Agriculture , Cairo , Egypt 
TWO TEXT FIGURES 
1. Genus IRIDOTHRIPS novum 

Head heavy, much produced anteriorly, distance between an¬ 
tennal fossae comparatively great; ocelli small, far apart, m- 
terocellar bristles situated at sides of front ocellus; mouth cone 
large, broadly rounded; maxillary palpi 3-jomted; antennae 8- 
jointed, joints 3 and 4 with simple sense cones. Prothorax with 
one long bristle which is adpressed and directed backward at 
each fore angle, and two long bristles at each posterior angle; 
second posteromarginal bristle of pronotum largest; inner an- 
teromargmals short. Bristles on forewing arranged on veins 
in uninterrupted rows. Abdomen normal, bristles at apex long, 
dorsals on tergite 9 short. Male brachypterous, female macro- 
pterous or brachypterous. 

Genotype: Bregmatothrips iridis Watson. 

Bregmatothnps iridis cannot remain in the genus Bregmato- 
thnps , as the fore angles of the pronotum are provided with 
long bristles which have hitherto escaped notice. These bristles 
are usually adpressed and directed backward. The insect is 
closely allied to Frankhniella , particularly on account of the 
dense rows of bristles on the wings and the cheetotaxy of the 
hind margin of the pronotum. It is distinguished from Fiank* 
liniella by the simple sense cones and the shorter antennae. 

2. Genus DIAPHOROTHRIPS Karny 

Key to the subgonera of Diaphorothrips Karny, 

o'. Postocellar bristles long, hairlike, anteocellars small (type, unguipes 
Ka ) . ...... ... Subgenus Diaphorothrips s str. 

cf. Postocellar bristles small; anteocellars moderately long (type, hamxpe* 
Ka.) .Subgenus Cnemxdothnps nov. 

DIAPHOROTHRIPS (CNEMIDOTHRIPS) CLAVIPES «p dot. 

Female .— Blackish brown to black, antennte and legs wholly 
dark, tarsi yellowish gray, or fore tarsi grayish yellow to yellow, 
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antennal joint 2 and extreme base of 3 somewhat paler yellowish 
gray; body bristles dark, cephalic spines on gense black; wings 
hyaline in basal half, distinctly smoky in apical half or more, 
longitudinal streak not well developed; fringe paler in basal 
half of wings than in apical Major bristles of abdomen yellow¬ 
ish, anal hairs shaded basally 

Head length from eyes 415 p, including interantennal projec¬ 
tion 440 p, width across eyes about 286 p, behind eyes 280 p; 
very short tempora discernible behind eyes, eyes very moderately 
large, occupying fore angles of head, somewhat more strongly 
produced ventrally, their hind margin nearly straight, lateral 
diameter 102 to 106 p, cheeks behind eyes about 330 p long, 
almost parallel-sided, hardly noticeably convex, somewhat more 
strongly constricted near base, cheeks with six to eight dark 
spines, longest spine 35 to 40 p, mouth cone long and slender, 
rounded at apex, labrum somewhat protruding; hind ocelli sit¬ 
uated in or somewhat m front of middle of eyes, about 83 i 
distant; anteoceliar bristles moderately long, 39 to 47 p; post- 
ocellars very short, 28 p; postoculars very long, 256 to 276 p, 
pointed, very close (12 to 16 p) to eyes, situated behind inner 
margin of latter, head not produced in front, antenna? about 
830 p long, slender. Measurements of joints: 59 (55), 91 (47), 
138 (51 to 53), 150 (50), 140 (43), 95 (34), 79 (28), 75 to 
79 (20) [jl, ioint 1 nearly parallel-sided, joint 3 straight laterally, 
transversely wrinkled at basal third, well provided with seta* 
as is joint 4, joints 5 to 7 somewhat obliquely truncate apicallv, 
joint 8 fusiform, strongly constricted at base, sense cones 
weak; dorsals, joint 3 with 2 (an outer and an inner), joint 4 
with 4, joint 5 with 1 + 1, joint 6 with 1 + 1, joint 7 with 1 
Pronotum strongly emarginated at somewhat thickened fore 
margin, hind margin moderately convex, 208 to 216 p long, 502 
or (with coxae) 580 p broad; coxae triangular; interior antero- 
marginals of pronotum conspicuous but moderately long (40 
pi), anteroangulars about 60 p long; prothorax with strong, dark, 
endothoracic median line; posteroangular bristles well 138 p, 
coxals about 83 p; bristles rounded at tip; fore femora enlarged 
(about 215 p thick), in middle of exterior margin with an 
87-p-long bristle; fore tibiae with an inner subapical distinct 
toothlike process, which protrudes from inner margin of tibia 
for about 28 to 32 p; fore tarsi with strong, curved tooth. Me- 
sonotum with faint, transversely netlike, metanotum I with 
polygonally netlike structure, the latter with two micropores 
and two small setae behind them. Wings normal, with 34 or 35 
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duplicated cilia, basal wing bristles nearly pointed, about 50, 
75 to 80, and 83 to 87 pi long, respectively, partly shaded. Legs 
with only pale preapical hair of tibiae long. Abdomen slender, 
segment 1 distinctly netlike, sculptured above; bristles at sides 
of segments yellowish, longest on segment 6, about 268 p, on 
segment 7, 244 j*, on segment 8 much shorter, 118 to 160 p; 
briBtles on segment 9 long, bristle 2 about 485 pi long; tube long 
(dorsally 588 pi), decidedly longer than head, breadth at base 
162, at tip 60 pi, slightly narrowed towards apex, somewhat 
more strongly narrowed about apical third, anal hairs weak, 
about 260 pi long. 

Riouw Archipelago, Doerian, September 1933, 1 female, K , 
Dammerrrum No. US. 

This species differs from D. (C ) hamipes Karay by its larger 
size, the stronger lateral spines, the strongly shaded wings in 
their apical half, and especially by the longer and slenderer, 
wholly dark antennae; m hamipes joints 3 and 4 of the antenna? 
are 87(43) and 95(46) pi long (broad), respectively I have 
also seen D. hamtpe* from Sumatra (Medan, May 15, 1922) 
where it was collected by L Fulmek in dry pods of Cspsalpnna 
pulchemma 

3 Genus MYOPOTHRIPS novum J 

Head short, a little longer than broad, cheeks strongly con¬ 
vex, eyes large, oval; antenna? 8-jomted, moderately long, joint 
8 broad at base; mouth cone short, moderately broadly rounded, 
middle of prosternum little surpassing, labrum bluntly pointed, 
one pair of short postocular bristles present; surface of vertex 
not reticulated Pronotum little shorter than head; fore femora 
of female enlarged, fore tibiae interiorly at apex with a stout, 
hooklike tooth; fore tarsi short, toothless, but with well-developed 
claw; anteromarginal bristles of pronotum small, posteroangu- 
lars long, pointed Wings broad, not narrowed, with duplicat¬ 
ed cilia. Tube normal, about as long as head, bristles on seg¬ 
ment 9 shorter than tube. 

Genotype: M. symplocobtus sp. nov. 

This genus is certainly more closely allied to Smennthothnps 
and Teuchothrips than to Diaphorothrips. The armature of the 
forelegs is distinctive. 

mropoTHSiPS symplocobiub >?. 

Female. —Black, fore femora paler (brownish yellow) api- 
cally, fore tibiae brownish yellow, shaded at exterior margin, 
all tarsi yellow, scarcely or but slightly shaded; antennal joint 



406 The Philippine Journal of Science im 

1 dark, joint 2 dark only at extreme base and at interior margin, 
otherwise yellow or ochreous, joints 3 to 5 clear yellow, joint 6 
yellow, shaded at apical margin, joints 7 and 8 dark, joint 7 
somewhat paler basally (brownish yellow); all prominent bris¬ 
tles of body dark; wings shaded throughout length with scarcely 
noticeable median longitudinal darkening. 



Flo. 1 . Mfopothripg ipnblocobiue ten. et. up nor a, female; 6, apex of fora tibia and 
tarsus of female, viewed from below 

Head length from eyes 236 p. (including interantennal pro¬ 
jection 264 n), breadth behind middle 217 to 220 |x, much nar¬ 
rower across eyes; cheeks evenly and strongly convex, con¬ 
stricted posteriorly; eyes large, oval, lateral diameter 87 to 91 p, 
dorsal (longest) diameter 99 to 102 |i, evenly rounded at hind 
margin, somewhat shorter ventrally than dorsally; hind ocelli 
situated in front of a line drawn across middle of eyes and 
attached to them; one microseta in front of, and behind, hind 


i = Spur. 
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ocelli; poree of postocular bristles 24 p from eyes, 28 p from 
cheeks, bristles directed upward and most likely short and 
thick; head rugose, its sculpture consisting of cross wrinkles, 
set with fine microsetse; mouth cone as indicated above; a small 
pale dot at sides of front ocellus. Length of antennae 433 to 
450 1 *; measurements of joints: 43 to 47 (base, 45; tip, 35) 59 (35 
or 36), 67(35 or 36), 65 to 67 (41), 69 (36), 57 (33), 66 to 69(28), 
46(16 or 17) p; joint 1 somewhat narrower at tip, j'oint 2 with 
large transverse areola before apex, joint 3 somewhat trans¬ 
versely wrinkled basally, abruptly constricted before apex, 
joint 4 heavy, strongly convex, joint 8 broadest at base, some- 
what narrower at base than joint 7 at apex; joint 3 with 1 
(extenor) sense cone, joint 4 with 1 2 41 sense cones, 

joints 5 and 6 with 1 -f- l n each, joint 7 with 1 dorsal. Pronotal 
length 217 to 220 p, breadth about 345, including coxae about 
398 p; anteroangular bristles very moderately developed (24 
to 28 p?), anteromarginals minute; posteroangulars long, 
curved, pointed, 118 to 126 p; coxal bristle blunt, 47 p; anterior 
margin of pronotum almost straight, hind margin convex. 
Fore femora enlarged, fore tibiae stout, with an inner, hooklike, 
yellow tooth at apex; fore tarsi short, unarmed, claw prominent. 
Length of pterothorax 467, width 450; fore angles of meso- 
thorax rounded. Legs without prominent bristles. Wings 
broad (above 118 p in middle), of equal width throughout, 
somewhat curved, with 15 to 18 duplicated cilia; basal wing 
bristles pointed, bristle 3, 75 p long Abdomen as in many 
Smerinthothnps species with stout, dark (clear at tip) pointed, 
lateral bristles. Tube somewhat narrowed behind base and 
again at apical third, length (laterally 256 p, width across base 
102 p, at apex 43 p; bristles at sides of segment 7 158 p, at 
segment 8 122 p, segment 9, bristle 1, 146 to 158 p, bristle 2, 
110 to 118 p, shorter than tube; lateral anal hairs about 158 p. 

Male unknown. Larvse similar to those of Smerinthothrips. 

Java, Tjisaroewa, near Buitenzorg, altitude 1,000 meters, 
July 26, 1925, in leaf gall of Symplocos javanica Kurz, 2 females 
and larvae ( W. Docters van Leeuwen). 

ANDROTHR1PS KUROSAWA! ip nor. Te*t «». 1. 

A large Bpecies with very much enlarged fore femora. 
Brown to ochrous, probably somewhat faded, darkest specimen 
with tube of darker brown, paler towards apex; middle and 
hind femora of same color as body, fore femora yellowish at 
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apex; all tibice and tarsi and also joints 3 to 6 of antennn pale 
yellow. Forewings faintly shaded with yellow, hind wings 
with a light gray longitudinal stripe which comes close to hind 
margin at apical half of wing. 

Head longish, cheeks distinctly narrowed towards base, 
straight or even very slightly concave, somewhat rugose under 
high magnification, on account of dense transverse stnation, 
eyes large, tempora behind eyes somewhat angular, ocelli large, 
touching eyes, hind ocelli close to each other; one microseta 
close to front ocellus, another microseta and a porus exteriorly 
in front of hind ocelli; two miqrosetae, one behind the other, 
after hind ocelli; mouth cone reaching middle of prosternum, 
rounded Antennae slender, apical joints thin, sense cones 
tender, two on joint 3, four on 4 Prothorax strongly widened 
posteriorly, fore and hind margin nearly straight, coxpp rounded, 
bristles rather pale, long, knobbed, bristles in exterior fore 
angle very long, interior bristles vestigial Fore femora very 
broad, flattened, with distinct, narrow, parallel-sided tooth at 
base; interior margin of fore femora straight, with several 
irregular rows of very fine rounded tubercles the size of which 
does not exceed 4 p ; fore tibue curved, with a flat, small plate 
apically within; fore tarsi with a strong, forwardly directed 
tooth which emerges from a broad base Basal wing bristles 
long, all knobbed; 10 to 15 duplicate cilia. Tube shorter than 
head; anal hairs long, bristles on segment 9, bristles 1 and 2 
knobbed, bristle 3 pointed 

Head, length 288 p, including interantennul projection, 313 p; 
width across eyes, 217 a; across cheeks behind eyes, 220 p; 
lateral diameter of eyes, 102 p; inner distance of hind ocelli, 
26 p; distance of postocular bristles from eyes, 24 to 26 p; 
length of postoculars, 130 to 138 p; length of antennae, 519 to 
554 p; antennal joints, 36 (bristle 47), 69(30), 87(41), 96 to 
99(35 to 37), 77(26), 67(24), 59(21), 43 to 47(14) Length 
of pronutum about 233 p, width without coxae, 433 p; including 
coxae, 486 p; anteroangular bristles, 99 p, laterals, 118 p; pos- 
teroangulars, 130 to 138 p; width of fore femora, 260; length 
of basal tooth, 32 to 40. Width of pterothorax, 519 to 636 p; 
length of wings, 133 p, lengths of basal wing bristles, 96, 118, 
and 168 p; length of hind tibiae, 346 p. Tube, length about 
208 p (dorsal 190); width across base, 97 p; at apex, 47 p, 
lateral anal hairs, 295; bristles on segment 9 (paratype); bristle 
1, 197 p; bristle 2, 206 p; bristle 3, 205 p. 
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Male .—A single male was contained in the same material, 
which, though much smaller than the females, agrees in the 
armature of forelegs (femora less stout), and in the color, 
except that antennal joint 6 is shaded apically and the apices 
of antennals 5 and 6 are slightly shaded. Double fringe, 9 
to 10. Measurements of male (allotype) : Head length, 233 p; 
including interantennal projection, 256 [*; width across eyes, 
181 pt; lateral diameter of eyes, 90 
\k; postocular bristles, 95 to 102 ^; 
antennal joints, 3, 71 (36), 4, 79 
(36), 6, 69 (i. Length of prono- 
tum, 197 jji; posteroangular bristles, 

95 to 99 t*. Basal wing bristles, 65, 

85, 122 to 126; width of pterotho- 
rax, about 400 Bristles on seg¬ 
ment 9, bristle 1, 197 (blunt) ; 
bristle 2 (spine), 39; bristle 3 
(pointed), more than 197. Tube 
length, lateral, 185 \i; dorsal, 173 
pi; width across base, 75 y.; at apex, 

37 jjl; anal hairs, 235 [x. 

Luzon, Laguna Province, Los 
Banos, July 30, 1929, sweeping ma¬ 
terial, collected by Dr. T. Ishii, F,c 2 Androthn p* kuro«xwo* *p 

.... . _ _ _ _ nov l<oreJ©ir of femalt 

communicated to me by Mr M. 

Kurosawa to whom I have the pleasure of dedicating the 
new species. 

This insect cannot be easily confused with any of the species 
hitherto known, as Androthrips collans Karny, A ochraceus 
Karny, and A. flavipes Schm. are distinct by their coloration; 
A. ockraceus , specimens of which I was able to compare, having 
interior margin of fore femora not set with tubercles, and the 
whole insect being smaller; A. obscuratus Priesner and A rama~ 
chandrai Ramaknshna Ayyar have middle and hind tibiae dark; 
A. coimbatore7isis Ramakrishna Ayyar has basal tooth of fore 
femora much larger and broadly triangular, no tubercles on 
fore femora, stouter antennae, and only about five double fringe 
hairs; A. flavitibia Moulton is smaller, has shorter antennae, and 
is, after Moulton, allied with flavipes , having thus apparently 
no femoral tubercles; A. inelaMomw Karny has a series of more 
conspicuous tubercles (small teeth) at the fore femora within, 
and is a much smaller insect. 





ILLUSTRATIONS 

TEXT FIGURES 

Fio. 1. Myopothrtpa symblocobius gen. et. »p. nov. a, female; b, apex of 
fore tibia and tarsus of female, viewed from below. 

2. Androthrtps kurosawax sp nov. Foreleg of female 


411 




BOOKS 


Books reviewed here have been selected from books received 
by the Philippine Journal of Science from time to time and ac¬ 
knowledged in this section. 


REVIEWS 

Your Puppy and How to Train Him. By Huldme V. Beamish. New York 
Lee Furman, Inc f 1938 20G pp , Ulus Price, $2. 

This book is divided into eighteen interesting chapters dealing 
with: the question of intelligence, buying a puppy, first lessons 
early discipline, civilizing a puppy, free work and preliminary 
retrieving, early retrieving hints, communal training and signals, 
relationship with other animals, jumping and advanced work, 
foods and feeding, the bitch, mating and whelping, rearing pup¬ 
pies, the orphan, ailment in brief, the scourge of terror, and 
shows and showing, besides an introduction and a conclusion 
There are excellent plates illustrating the different tricks a dog 
can acquire by proper handling and training Although there 
are some loose statements, such as “some cow dung or chip drop¬ 
pings—inevitable temptation to puppies, and the surest way to 
develop worms’" and the theories given on the cause of canine 
hysteria which seem to be obsolete (the disease being now known 
to be traceable to vitamin B deficiency), the work is a useful 
contribution. The book is written in a very convenient, attrac¬ 
tive and readable form. It is primarily intended for those who 
wish to give a puppy a break to proper dog education not to 
become “a mere dog” but to become a well-behaved and useful 
pet.—L. M. Y. 

The Mineral Resources of the Philippines for the Years 1934-1938 Part I. 
Gold Mines By William F Boencke and Nestono N Lim. Depart¬ 
ment of Agriculture and Commerce Technical Bulletin 13 Manila, 
Bureau of Printing, 1939. 135 pp , lllus. Price, ¥1 30, postpaid 

The Bureau of Mines has just published Part I of a new volume 
entitled “The Mineral Resources of the Philippines, 1934-1938”, 
devoted to a description of the gold mining industry of the Com¬ 
monwealth. On account of the importance of this industry, the 
present volume is concerned entirely with the gold mines. 

88487-7 418 
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The new volume takes up the development m gold mining 
since 1934, and appears m the same general form as previous 
publications by the former Division of Mines, under the Bureau 
of Science, under the same title. It contains five maps, showing 
the five principal gold-producing areas in the Philippines with 
the location of all the principal properties, and several graphs 
which present the growth of gold production and afford easy 
comparison between production here and in the United States. 
It includes descriptions of mining conditions in the Mountain 
Province, Camarmes Norte Province, Masbate Province, Sungao 
Province, and Central Luzon. Every important producing mine, 
as well as many sermdeveloped properties, are described individ¬ 
ually from actual field inspections made by the authors, W F 
Boerieke and N. N. Lim, mining engineers on the staff of the 
Bureau of Mines, in cooperation with other Mines officials. Tab¬ 
ulations of gold production of the various producing mines, as 
well as of the several mining areas, add to the \alue of the 
publication 

This is the most comprehensive review of the gold mining 
industry that has ever been prepared by the Bureau of Mines, 
and will no doubt be welcomed by mining engineers, investors, 
and those who wish to obtain authentic information on the 
present progress of local gold mines —Q. A. A 

Handbook of Fertilizers; Their Sources, Make-up, Effects and Use. By A 
F Gustafson New York, Orange Judd publishing Co, 1939. 172 pp , 

front, illus Price, $1 75. 

The use of natural fertilizers in agriculture has long been 
known and practiced. However, artificial fertilizers are of com¬ 
parative recent introduction. The need for adequate knowledge 
of their sources, compositions, applications, and effects is there¬ 
fore most vital in the restoration of soil productivity This is 
especially true in the old sections of the Philippines, where the 
soil has been depleted of its fertility on account of its being con¬ 
tinuously cropped from generation to generation practically with¬ 
out returning to it, in the form of fertilizers, any of the plant 
foods removed by the successive crops. Farming today, to be 
successful, requires that the farmer be in possession of adequate 
and up-to-date knowledge of fertilizers. The appearance of 
Doctor Gustafson’s “Handbook of fertilizers; their sources, make¬ 
up, effects and use”, a very practical, clear, concise but complete 
body of information on this vital factor of present-day farming, 
is very timely. 
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The book contains all that is essential to the farmer, gardener, 
or fertilizer dealer about fertilizers* Moreover, the sequence of 
its contents is very logical. The book opens with a chapter on 
plant growth requirements, which leads to a readable discussion 
on the story and utilization of fertilizers. This chapter is fol¬ 
lowed by separate chapters on the three more important fertilizer 
elements; nitrogen, phosphorus, and potassium, and their sources, 
composition, and manufacture, use, and the effects of each of 
which are briefly discussed. The chapter is very important, aa 
the visible effects described, especially those on the plant, are 
the only means by which the average farmer can tell, more or 
less, the fertilizer needs of his soil Information on pertinent 
government requirements for effective factory-mixed fertilizers 
constitutes another chapter and shows how far the government 
has gone in protecting the farmer. Another interesting section 
of the book is a discussion on home-mixed fertilizers, which con¬ 
sists of several formulas and specific directions for mixing the 
ingredients. The purchase and extent and methods of applica¬ 
tion of fertilizers, with arguments pro and con in the next 
chapter, are food for thought 

Owing to the role that it plays especially in acid soils, lime is 
taken up quite in detail Its functions, sources, applications, 
and effects are clearly noted Finally the book closes with a 
very brief chapter on organic matter, its importance and relation 
to fertilizer practice, and the methods of maintaining it in the 
soil 

The book is written in a popular style with hardly a technical 
term that is not explained and made understandable to the lay¬ 
man It is especially valuable because of the many useful and 
instructive tables and illustrations Farmers, teachers of agri¬ 
culture, especially of gardening, and fertilizer dealers will find 
this book very useful and convenient.—A. S. A. 

An Outline of Genera] Forestry By Joseph S Illick. Third edition, re¬ 
vised and enlarged New York, Barnes & Noble, Inc., 1939 297 pp, 

JIlus. Price, $1. 

This compact book gives a comprehensive and systematic out¬ 
line of general forestry, with its problems and their solutions. 
Its thirty-one concise chapters, appropriately divided, impart to 
both the student of forestry and the layman the outstanding 
principles of forestry knowledge, and clearly portray “what 
Forestry is, how it is developed, what it is doing, where it is 
heading, why it is needed, and what benefits it is bringing to 
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mankind'*. One outstanding feature of the book is the effective 
use of illustrations and graphs which show at a glance com¬ 
parative figures relative to a particular topic under discussion. 
At the end of each chapter is a list of selected references for the 
convenience of the reader who may wish to delve further into 
the subject dealt with in the chapter.—T. N. R. 

The Etiology of Trachoma. By Louis A. Julian el le. New York, The com¬ 
monwealth fund, 1938. 248 pp , front, lllus. Price, $3 25 

This monograph presents a critical and analytical review of 
the concepts of the etiology of trachoma that have been promul¬ 
gated up to the present day, and evaluates the results of the 
research earned on at the laboratory of Washington University 
and elsewhere. The author first discusses the clinical aspects 
of trachoma to be sure that his materials are from real cases 
of trachoma He then reviews the epidemiology, general condi¬ 
tions in the etiology and infectiVity, and the microorganisms as¬ 
sociated with trachoma. 

After pointing out some defects in the experiments of other 
investigators, particularly the lack of controls, the small number 
of trials, the differences in infectivity of the material, and dis¬ 
regard of animal susceptibility, he describes and analyzes care¬ 
fully the well-controlled, very numerous experiments on the etio- 
logic agent of trachoma performed in his laboratory. 

The evidence now available no longer permits an impartial 
observer to deny that the disease is an infection in its own right 
without benefit of associated factors. The experiments on the 
testicular and cerebral passage conducted by the author and his 
assistants clearly demonstrate that the infectious agent can be 
recovered m the absence of visible and cultivable organisms. 
This finding strengthens the viral concept of the etiology of 
trachoma 

The author summarizes the facts on the etiologic agent of 
trachoma as shown in his experiments of low infectivity, occa¬ 
sional filterability, marked tissue especialization, ineffectual im¬ 
munogenic properties, slight propagative capacity, and sensitiv¬ 
ity to deleterious agents The infection it causes is accompanied 
by inclusion bodies All these properties suggest the probability 
that the infectious agent is a virus What remains to be deter¬ 
mined by further investigation is whether the virus is synony¬ 
mous with the inclusion bodies or its component elements and 
whether the elementary body may be interpreted as a rickettsia. 
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The attempts by the author to cultivate the inclusion body in 
tissue culture have given negative results. It is beginning to 
appear that viruses and their inclusion bodies may be actually 
the same thing. 

The monograph contains thirteen illustrations, including ten 
plates Its bibliography is classified and exhaustive. It is 
highly recommended for ophthalmologists and will be serviceable 
to bacteriologists and pathologists.—G de O 

Modern Methods of Refining Lubricating Oils By Vladimir A Kalichev- 
sky American chemical society monograph series no 7G New York, 
Remhold publishing corporation, 1038 235 pp , lllus Price, $6 

The use of solvent extraction processes m the commercial 
refining of lubricating: oils is of recent development. These pro¬ 
cesses, which employ numerous kinds of solvents, are so many 
that some sort of systematic classification la necessary to facili¬ 
tate future development along each line. To this end this book 
has sufficiently served its purpose. 

The various topics discussed in this book include methods of 
evaluating lubricants by certain properties of the refined oil; 
comparative studies of the old sulphuric acid treatment and the 
more modern solvent extraction methods of refining; an exten¬ 
sive discussion on the classification of the various solvents used 
in the purification of lubricants; and general principles of solvent 
refining processes, including different commercial refining 
methods. 

The book gives a comprehensive discussion of the so-called 
"additives or oil improvers" such as pourpomt depressants, vis¬ 
cosity index improvers, oiliness carriers, oxidation inhibitors, 
and many other topics of interest. 

Although a great portion of the book is devoted to discussions 
of general principles underlying the refining of lubricating oils, 
to those who desire to go into details the book oflers quite a 
good number of references after each chapter. A list of patents 
is appended to the text.—I. P. 

The 1938 Year Book of Physical Therapy. Edited by Richard Kovacs 
Chicago, The Year Book Publishers, Inc., 1938. 486 pp , lllus Price, 

|2 50. 

This 1938 Year Book of Physical Therapy contains two parts 
The first half deals mostly with physical therapy methods, giving 
the reader an idea of the different kinds of physical energies 
used together with their respective basic foundations. The 
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other half deals with the practical applications and therapeutic 
indications of these physical agents in the treatment of various 
diseases. As a whole this is a fine reference book not only for 
the specialist in this line but also for every practitioner who 
cannot practice medicine and surgery without the valuable aid 
offered by physical therapy.—P. S. C. 

Paleozoic Fishes By J. A Moy-Thomas New York, Chemical publishing 1 
Co., Inc, 1939 149 pp , front, lllus Price, $2. 

This book is useful to zoologists working on comparative ana¬ 
tomy and evolution. To a certain extent it may be useful also 
to palaeontologists interested in Devonian stratigraphy. It traces 
the changes undergone by fishes in their evolutionary history, 
beginning with the jawless ostracoderms of the early Ordovician, 
and winding up with the direct ancestors of the modern teleosts 
Every known fish fossil is illustrated and described in detail 
The materials are arranged m a natural sequence and discussed 
in a unique manner so as to bring forth their relationships. The 
anatomical changes are followed from one species to another, 
giving notations where one line of development branched off, 
and where another species is developed, 

A good list of references, a glossary, and a detailed index form 
the last part of the book.—G Lu A. 

Practical Identification of Endoparasites for Veterinarians By John H 
Whitlock Minneapolis, Minnesota, Burgess Publishing Company, 1938. 
37 pp, illus Price, $1 25 

This publication is an attempt at simplifying the complicated 
natural classification of the endoparasites of domesticated ani¬ 
mals. The method of identification followed in this booklet is 
so simple that an average veterinarian can, with some degree 
of accuracy, identify specimens of endoparasites. It should serve 
as an adjunct to the laboratory guide in veterinary helminth¬ 
ology for veterinary students. However, it is of very limited 
use to veterinary practitioners, contrary to the claim of the 
author While this booklet would certainly serve as a valuable 
guide for government field veterinarians and veterinary meat 
inspectors in the identification of endoparasites encountered m 
autopsies and meat inspections, it should not, except in very rare 
cases, serve as a guide in the accurate diagnosis of parasitic 
diseases in vivo, because in such cases the veterinary practi¬ 
tioners must depend upon the accurate identification of the ova 
and larvae of the different species of endoparasites which are 
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found in the faeces, urine, vomitus, phlegm, and blood of infested 
animals.—Z. J. 

RECEIVED 

Boebicke, William F., and Nestorio N. Lim The mineral resources of 
the Philippines for the years 1934-1938 Part I: Gold mines. Depart* 
ment of Agriculture and Commerce technical bulletin 13. Manila* 
Bureau of Printing, 1939 135 pp, illus. Price, 1*1 30, postpaid 

Forbes, Russell. Purchasing for small cities Chicago, Public adminis¬ 
tration Bervice, 1939. 22 pp., illus. Price, $0 50 
Hosiery dyeing and finishing A practical informative reference book for 
manufacturers and merchandisers of all types of hosiery products, 
outlining progress and production in this important industry. Com¬ 
piled by the technical staff of Onyx oil & chemical company, Jersey 
City, N J , 1939. 128 pp , illus 

The Journal of Endocrinology, vol. 1, no 1, June, 1939 London, The Ox¬ 
ford university press Subscription rate per volume, 30 s , or $6 m 
U S currency 

Kurtz, Earl Nicholas. Woman, that eternally supreme question answered 
The mystery of truth made startling in its simplicity “Truth is 
stranger than fiction'’ Boston, Meador publishing co , 1938 437 pp. 

Price, $2 60 

Mauersberger, Herbert R, and E W. K Schwarz. Rayon and staple 
fiber handbook A practical reference book for the producer, manu¬ 
facturer, processor, distributor, drycleaner, launderer, economist and 
student 3d enl ed. New York, Rayon handbook company, 1939 
832 pp , illus Puce, U. S. & Canada, $4 50; Foreign, $5 75 
Mikhailov, Nicholas Land of the soviets A handbook of the USSR. 
Translated from the Russian by Nathalie Eothstcm New York, Lc» 
Furman, Inc, 1939. 351 pp , front, illus., maps Pi ice, $2 50. 

Montgomery, William J. Theory and practice of mine ventilation Co¬ 
lumbus, Ohio, The Jeffrey manufacturing co, 1936 285 pp., front, 

illus. Price, $3.50. 

Moy-Thomas, J A Palmozoic fishes New York, Chemical publishing co, 
inc, 1939 149 pp., illus Price, $2, 

Physicians’ vitamin refeience book presenting to the clinician a useful com¬ 
pendium of the latest facts about vitamins by the medical division, 
professional service department, E R. Squibb & sons. Second edition, 
revised. New York, E R Squibb & sons, 1938. 160 pp , illus 

Transactions of the American institute of mining and metallurgical en¬ 
gineers (incorporated) volume 132. Petroleum development and tech¬ 
nology 1939. Petroleum division. Papers and discussions presented 
before the division at meetings held at San Antonio, Oct 5-7, 1938. 
Los Angeles Oct 20-21, 1938, New York, Feb 13-16, 1939. New York 
American institute of mining and metallurgical engineers (incorpo¬ 
rated), 1939 625 pp , illus. 




ERRATA 

VOLUME 68 

Page 10, line 16, for symbiform read cymbiform. 

Page 63, line 26, for Neimvenhmsi read Nieuwenhuisi, 

Page 64, line 1, for Claudopodanthus read Cladopodanthus 
Page 74, omit lines 34, 35, and 36 and substitute the following: 
This species may be distinguished from Octoblepharum in the 
field by the narrower, more brittle leaves. In any event the 
Page 70, line 20, for 44. read 4. 

Page 87, line 35 should read: appears m the mountains of 
Luzon 

Page 91, lme 3 from below, for mollucense read moluceense 
Page 93, lme 4 from below, for gragarious lead gregarious 
Page 05, lines 30 and 31, for mollucense read moluceense 
Page 06, lines 17 and 39, for mollucense read moluceense. 
Page 103, lines 1, 2, 10, and 12, for Mercyopsis read Mer- 
ce^opsis 

Page 117, lme 16, ioi subidata read Stcrrci, line 18, fot Bar- 
bula subulata Broth, read Barbula Steerei Bartr non nov 
(Mr. William C Steere has called my attention to the fact that 
the name B subulata Broth is antedated by B. subulata P. Beauv 
I take pleasure in renaming this species for Mr Steere as in¬ 
dicated above.) 

Page 126, lme 9, for fragil read fragile. 

Page 181, line 31, for Micromitrium read Macrojnitrium 
Page 203, hue 29, for Endotrichiella read Endotrichella . 
Page 207, line 24, for idenitcal read identical 
Page 210, line 13, for rectagular read rectangular. 

Page 262, lme 7, for laxt read lax. 

Page 277, line 29, for Lepidium read Lopidmm, 

Page 279, line 32, for Synoicuos read Synoicous 
Page 290, line 2 from below, for thing read thin 
Page 302, line 1, for Dimunitive read Diminutive. 

Page 309, line 7, for Dizon read Dixon 
Page 319, line 16, for regida read rigida. 

Page 376, lines 33 and 37, for Pylasia read Pylatsia. 

Page 399, line 13, for Sinouse read Sinuose. 


421 



422 


The Philippine Journal of Science 


Page 403, line 22, for euxydictyon read eurydictyon. 

Page 405, line 22, for refuscens read rufescens. 

Page 406, line 28, for mollucense read moluccense. 

Page 407, line 1, for Meryopm read Merceyopeis; line 38, for 
Barbula subvlata Broth read Barbula Steere t Bartr 
Page 426, line 8, for subulata Broth, read Steerei Bartr. 



VOLUME 70 


Page 8, line 14, omit Do. 

Page 10, Fig. 1, for Antenal grove read Antennal groove. 

Page 12, line 20, for ceiling read coiling 

Page 13, line 12 from below, for or read for 

Page 14, line 4 from below, for with antepygidial bristles 
read without antepygidial bristles. 

Page 15, line 17, for with lateral read with none or one lateral. 

Page 17, line 7, for female read male. 

Page 22, below Fig 9 add the following note to the subgenus 
Nosopsyllus As the paper was completed July 1, 1937, the 
description of Nosopsyllus mcanus Jordan, 1937, which appeared 
in Nov Zool XL: 295-296, is not included in this text. 

Page 23, line 2, for third read fourth; line 4 from below, for 
laeviceps Wagner lead laeviceps ellobii Wagner. 

Page 2f, line 22, for two bristles read two stout bristles 

Page 27, line 25, for apex read base 

Page 29, line 18 from below, for apical antennal bristles read 
apical bristles 

Page 34, line 13 from below, for O. silantieivi read 2. O. Si - 
lantiewi . 

Page 40, line 3, for parts read pairs; line 11 from below, for 
eye-shaped read eye egg-shaped. 

Page 42, lines 7 and 8, for margin composed of read margin of 

Page 45, line 10 from below, for segments —Apex read seg¬ 
ments, male .—Apex. 

page 46, line 23, for concave above read convex above 

Page 49, line 7 from below, for third read longest apical 
bristle of third. 

Page 50, lme 10, for 8s read 7s. 

Page 57, line 3 from below, for 8£ read F. data botis differs 
from F, data data as follows: 8 1. 

Page 68, line 6, for Is resembling read 7 s of E . data botis 
resembling. 

Page 65, Fig. 63 should be inverted; Fig. 66, the labels 8s and 
8t should be interchanged 

Page 66, line 6 from below, for fourth read sixth. 

Page 72, line 16, for carved read caved; line 11, from below, 
for Text figs. 77 and 78, read Text figs. 77 and 83. 
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Page 73, for Fig. 78. Rectofrontia teneUa, female. (After 
Jordan.) read Fig. 83. Rectofrontia insohta, female. (After 
Jordan.). 

Page 75, line 1 , for Text figs. 82 and 83, read Text figs. 82 and 
78; for Fig. 83. Rectofrontia inxohta, female (After Jordan.) 
read Fig. 78. Rectofrontia fenella, female. (After Jordan ). 

Page 77, line 24, for Genal composed read Genal comb com¬ 
posed. 

Page 79, Fig. 89 should be inverted. 

Page 82, line 3, for male read female, not pigmented in male 

Page 91, Fig 111, for the label pat read par . 

Page 98, line 18 from below, for four paratypes read four 
in paratypes 

Page 107, the corresponding line of Rectofrontia jaonis 
(Jord ), in the last column, for Do read Shansi; the corre¬ 
sponding line of Nyctendopsylla galba Dampf, m the last column 
add Soochow after Shanghai. 

Page 108, the corresponding line of Cttellus dahuncus mov~ 
gohcns, in the second column, for Diamanus mandarmus (J and 
R.) read Ceratophyllm tesquorum mongolicus J et R.; add Mon¬ 
golia after Shensi in the last column 

Page 111, line 2 from below, last column, for Mongolia read 
Shanghai; line 1, from below, last column, for Shanghai read 
Mongolia. 

Page 112, add an asterisk before 15. Dampf. 

Page 113, add an asterisk before 31. Hicks; also before 37. 
IOFF. 

Page 114, add an asterisk before 54. JORDAN; also before 62. 
Jordan. 

Page 115, add an asterisk before 68 Jordan; also before 69. 
Jordan, before 75 Liu, and before 77. Liu 

Page 116, add an asterisk before 100. Rothschild. 

Page 117, add an asterisk before 115 WAGNER; also before 
118 Wagner 
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ABLAN, GUILLERMO L, Two new Phil¬ 
ippine ffobioida, 878, *ce also Eoxas 
and Abun 
Ablennee hians, 89. 

Abulonjf 98 
Acanthocephala, 881 
Ac&nthaszmia, 890. 

burminj* Bhalerao, 890 
Acanthus toma Krchbr. 890 

Acanthoatomldw Pochc 390 
AcenthoBtomum Looss, 800 
burminb Bhaleroo, 300 
Acanthurua bleekeri, 99 
Aetmopyga mauntiano. 100, 105 
Atlelphomyiu Bcrjf, 191 
Altobntue narinarl, 99 
Ak 22. 24. 28, 29. Si, 82, 36 
Affi 16. 29 
Aenpn, 22. 

Affkfl, 17 
Ackai, 17 
Ankara 18 
Atfkarai. 17. 18 
Ajjoat, 98 
Airpft, 27, 29 
Ajrpftffin, 27 
Aepai, 27 
Afcpaka 27 
Affpi. 27 
Ajrpin 24 
Agpinnn, 27 

Affrionoptem insiarma alloffcne* TiHyaul 209 
insignia similis Sclys, 227 
Ahaan, 99 
Akin. 21 
Atakank, 98 
AJamanjf, 03. 101 
Alntftunn, 8G1 
AJatocladin, 291 

ALEXANDER, CHARLES T . New or lit¬ 
tle-known Tipuliddo from eastern Asia 
(Diptera), XLI, 89 XLIf, 169 
Alffno, trreen, 257 . red, 239, 257 
AllKasin, 98 
Ahmnnjjro, 101 
Alimaas?, 101 

Alopharynx Strom, 885, 887, 588 
Alupihanjr dutrat, 101 
Amblycephalus corlnatus (Bole), 882 
Amphan, 08. 


Am pas, 89 

Amphacanthus fuacoceccns, 100 
vermlculatua, 100 

Amphlroa Ijimx , 242, 243, 248-281, 255-262. 
267, 281-284, 286, 290, 291, £94-800, 
802, 303, 307, 808, 311 
an aa tom us a ns Web van-Bowie, 801 
aneppi (Lamk ) Decnt, SOL 
aspergillum fo nana Ketch tft Gard , 
206 

australis Sond , 261 

beauvoiflli Lamx , E01. 

bowerhankii Harvey, 801 

eanalJculata von Mart., 800 

choroidea Laxnx , 310 

Chiloenais Decno , 881 

corymbosa (Lamk) Dccne, 281, £82 

crassa Lamx , 300 

crelacea EndL. 308 

erctacea (P et R ) A reach, 308 

cult rata Harvey, 293 

cuspidata Lamx , 297-299 

Dsirwmil Harvey 2*1 

dubia Kuct^ , 302 

eletfans Hook f et Harvey, 291 

ephedraoa (Lamk ) Dccne, 301, 810 

foheca Lamx , SOI 

fratrilisalma (L*nn ) Lamx 249, 251, 

270 297-300 

frafdlissima fo cuspidata Yendo 299 
Erut lie Hnr\f >, 311 
yramfera Htmej, 310, 311 
intermedia Hir\e> U0 
fmuluta Kuetz. , 300 
jubata Lamx , 310 
Iintnria Kuetz 30L 
Mallardiac Harvei 281 282 

muHillda Kik*U , 294 

Uuduloaa Coll , £96 

nodulosa Farl , 296 
oibijrniana Dtcne 281, 304 
riifula Larnx , 2**7 2 r *H 302 
rudis Harvey 2C5 2f>7 , 

satcittata Di cne 290 2 r *2 293 
stellipera (Lunik ) Arosh 310, 811. 
tnbulua l«amv , £97 298 300 

valonoidee Ycndo, 249, 301 
verrucosa Lam 1 *; , 301 
Wardii Harley 282 

(Arthrocardfa) udifornica Diene, 281 
234, 802, 805 

(Anbocnrdia) CbUoen»i# Dccne., 281. 

425 
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Amphlro*—Continued 

(Arthroeardia) prolifera (Lamx ) Dec¬ 
ne , 281, 286 

< Arthrotardia) orbigniana Decne , 2b 1, 

284, 802, 804, 306 

(Arthroeardia) prolifera (Unix ) Dec- 
no , 

(Arthrocurdiu) vertebral!* Decnc , 206, 
267, 281, 284 

(Cheilospomm) acptiloba Decne, 290 
201 

(Ch< iloFporum) fostigmta Decne 290 
(Chtllosporum) Lnmourouxiana (Leach) 
Dtcne , 290 

< Chfilosporuni) Mgiltala, 281, 290, 293 
Aropie, 98 

Amumuel, 227 

An 12, 13, If., 18, 19, 22, 24, 27 82, 33 
AnabaR trHturiincus, 99 
Anchovy, 98 100 

Androthnpa tcumbfitorensifi Itamark-ishnn Ay- 
yar, 409 

cotlariri Karnr, 409 
flavipos Selim , 409 
flnvIUbis Mit , 409 
kurasnwnl Pri«#mer, 407 
melustomiM Kumy, 409 
obseuifttUB Prieancr, 409 
ochraceufl Knrny, 409 
ramachandrai Ramaknshna Ayyar, 409 
Anduhao, 98 
Anemone, sea, 100 
Anodontostoma chacuuda, 98 
Anoriaccn*, 361 
Antipathea abies, 100, 100 
Antodha (Antocha) bifida Alex, 42 

(Antotlm) breiigtyla Alex , 43, 44 
(Antocba) Integra Alex , 43, 44 
(AnLoiha) aaeana Alex , 44 

Anura, 886 

Anyporodon Icucog-rammica*. 99 
Apahnp, 98 
Aparrlus, 16C 

acutipinii 166 
aurociugulus, 166 
Melnanus, 166 

sabagenaia Roxus and Blanco, 1*6, 166 
Apocryptei madurensig Blkr , 878. 
Apocryptodon Blkr, 873, 876 
lomboyi Ablan. 378, 876. 
montalbani, 374, 876 
scale!, 874, 876 
tnylorl, 876 

Apoffonichthys hyaloaoma, 99. 

A ran an, 98 
Anryrop* aplnifer, 99 
AHu* Jeiatetocephatafl, 08. 
thala*8inu* # 98, 99. 

Arthroeardia A reach , 241, 248, 246, 247-249, 
261, 266-2*2 

Arthroeardia Dacna^ 281-284, 286, 289-291, 
298, £99, 807, 80S. 
abarran* Yen do, 282. 


Arthroeardia—Continued 

attenuate Manta, 286. 286 
breriartlcalata (Are* eh ) Web van-Dam, 
282 

eorymboca (Lam ) Decne , 282-286, 290 
cretacea (P. et R ) Web van-Botae, 

282. 808 

Darwin!! (Harvey) Web van-Boue, 282 
declInatA (Yendo) Web van-Bo 282 
eplphlegnoldes (A#) Web van-Bosac 

282 

flabellata (Kuefca.) Mania 286 

frondeacena (P et H.) Areech 281 
Gardreri Mama, 284-286 
linc&ria Mania, 284, 287 
Mallardiae (Harvey) Aresoh, 281 
palrrmta (Ell et Sol ) Areach, 281 
pnpenfuanii Manta, 286, ZK7 
prolifer* (Lamx.) Decne, 281, 282 
•uKittnta (Lamx ) Deeu 2S1, 2H2 
retch chine Mnnza, 285, 287 
setcbellli Manza, 288 
Stcphensomi Monza, £85, 28b 
tubcrculoaa (P at R ) Web van-Borst-y, 
282 

variabili* (Yendo) Web van- Bosae, 2b- 
vertebral!* Decne,, 282 
Wardi! (Harvey) Arcsch , 281 
A*ogon, 98 
Asohoti, 98 
Aepenrillu* nlger, 1 
oryzae, 1, 2 
Atarraya, B2 

Athcrma duodecimalls, 99 
Atriehopoiron ilavellus UefT , 2l 1, 228 
Auxis thazard, 82, 100 
Ayungin, 08. 

B 

Babae, 99, 101. 

Rabanbi, 98 
lHcalao, 99 
EeclllarUceae, 167 

BAENS, LUZ, •## Ybnko and Bahnb 
Bseonra, 66 
Basra baft a, 98. 

Bagaong, 98. 

Bageye, 99 
Baggong, 99. 

Bahaba, 08 
Bakokong more, 98. 

BaJanak, 98 
Bala tan, 100. 

Balawli, 100. 

Balerong, 89 
Baling, 88, 91, 101. 

Baltocugay, 101. 

BaUvtas sp„ 100. 

Balo, 98, 99 

Banagan, 101. 

Banak. 98. 

Banata, 89. 

Banitan, 86L 
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Bnnbanffin, 98 
Bnntrolon 101 
Bnnfrot, 08 
Banltun, 361 
BnnJtunfr, 361 
Banluii, 98 
Banaa, 90 

XlarlKidps ttuinquerrniculatua, 99 
llarellete. 100 
Barracuda 82, 98, 100, 

Harroto, 81 
HMnig, 92 
Bn r s, «ca, 98 
But, 100 
Brit nifty, 98 
ttntunpay, 

Bath jjjmnirL, rommon 100 
Bnwjy 100 

Bear a paw shell, 101 

l^cbangr, 98 
Bcbsnn, 98 
Uenic, 9b 
Bctebrtc 98 
Dm 08 
Bidbid, OS 
ltiKaotiff, 08 
Tirtyi, 09 
Bilno, 100 
liinakoku, 98 
Jnni,on£, (01 
Pinero, 106 
Bitillu, 98. 

BLANCO, GUIIXEUMO J , i«e Uoxas and 
Blanco 

Blood of Philippine carabaos, chemical study 
of, 317 
Bobo, 80 

Boieo cyane (Dumeril and Blbron), 382 
multfmaculata (Bote), 882 
Bkiknntr, 98 
Eolador, 98 
Boialo, 101 

Bolinao, 09. 100, 105 
Bonaoan, 98 

Bonito, 82, 90, 100, ocean, 82, 100 
Books, 115, 281, 418. 

Borsebala, 101 

Bossea Manta, 240-248. 245, 246, 248, 249, 
251, 266-257, 262, 263, 284, 802, 808, 
808 

californlca (Deone.) Manta, 808, 80S 
eorymblfera Manta, 808, 806 
dlchotoma Manta, 803, 307 
frond If era Mansa, 803, 806. 

Gardneri Manta, 803, 806 
interrupla Manta, 808, 806. 

Orblfniana (Deone) Manta, 80S, 804 
plnmota Manta, 251, 262, 802-804 
Brcgmatothript, 408 
Iridis Watson, 408 
Brill, 98. 

Buan-buan, 98 

Bubal ua bubal It L„ 817. 


IludlortK 100 
Budynntfn, 119 

Bufi> mt lanoeUrtua Schn, 391, 892 
Buarntr OH 
Buhnibulnn 9K 
Buna OS 

Bunpurua candidua (Linn), 862 

enndidus tnultumctu* (BJvth) 882 
fnaclataB (Schn ), 882 
Buntod, 

Bunuan, 83 
Bursa flryrina, 101 
Butatikan, 100 

c 

CabaHafl, 98 
Cfthnai 98 

CtMiiIpinia pijIchemniH 10" 

Catsio, 9d 

cuning 03 
tanthonotua i> 

Calcuboo, 99 

CallUtrthron Manta 21^2*1' 215-21') 2 r Ji 

252 266 257, 2bl, ^62 201 267 

cheiloaporloidcs Mnnza 252, 253, 261 26<> 
latissimum (Vendo) Manta, 266, 268 
mo destum (Yendo) Mun-ta 265, 267 
plnnulatum Man? i 266, 263 

retrenerans Mania, 205 200 

rudis (Harvey) Mnn/a, 267 
Schmtttii Manta. 265 260 

■etchelHae Mania, 265, 27u 
T«rtebra)li (Decne) Manzu, 267 
ycaijoenao (Yendo) Manzn, 266, 267. 
Cameron, 101 
Cantrrcjo, 101. 

Cap it, 101 

Caque, 08, 09 

Carabao, Philippine*, 817 

Carabaos, chemical study of the blood of 
Philippine, 817 
Caranaoid, 32 
Caranx armattu*. 100 
lepioleplt, 100 
malabarieuB, 100 
spedoaus, 99 

(Caranjroidet) gymnestetholdee, 100. 

•pp , 32, 84 
Cardinal ftth. 99 
Carottn olivacea, 101 
Catfish, fresh-water, 99, ten, 98, 99. 
CavaJla, 99 

Ceratopoffonidcu, 205, 206 

from the Micronesian Islands, £05, 
Geratostylis, 118 
Cerberus rynchops (Schn ), 882 
Chwtodon aurljra, 98 
benncttl, 98 
vtfftbnndui, 98 
Chanos chanos, 96 
CharybdL# crucifers, 101. 

CHATEBJI, R. C, Helminth parssltee of 
the snakes of Burma, 1: Trematoda. 
881 
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CfaeUoaporum A reach, 242, 241, 245-248, 

261, 266-262, 265. £66, £81-284, £90- 
296, 296, 803 

•fricanum Manta, 292, 294. 
an cepe var. modeata Von do, 267 
califomictun Yendo, 106. 
eultratum (Harvey) A reecho 290-291 
♦lagans (Hook. f. at Harvey) A reach., 
£91, 294, 296 

flebellatum (Harvey) A reach , 290. 
jungermennioidaa (Rupr ) A reach., £91, 
£96 

Utissimom Yendo, £66. 
maximum Yendo, £64 
multiftdum (Kuetx.) Mania, 292, £94. 
orbitmianum (Decne.) Yendo, 804 
eagitt&tum (Lamx.) Areach , £51. 284, 
290-298 

apectablle (Harvey) Web van-Bosae, 291 
•tangcri (Harvey) Areach., 290 
yassoenae Yendo, 267, 268 
Cheilotrichm Koasi, 70 
Cheloniu Juponica, 101, 102 
Chinchorro, 83, 91 
Chirocentrua dorab, 99 
Chiron omul®, 206, 220 

from the Micronesian Islanda, 206 
Chlronomue dorsalis Mevch., 220, £28 
•eakil Tokunaga £21, 228. 
gramlilobua Kleflf , 222 
lonitilobus Kicff , 220, 228 
Quadratic Johannsen, 222 
Chlorophycesc, 167. 

Choca, 101 

Chromic crotua era* Bo lid, 226 
Chromite, Philippine low-grade, utilization 
of, 133 

Chryaopelca ornate (Shaw), 182. 

Cladophoca up , 167 
Clam, giant, 101 
Clariaa butrachiw, 99 
Cncmidothrips Priesner, 401. 

Cogulta, 101 

Colocaaia esculent*. 141 
Concha bianco, 101 
nejrrm, 101 

Coral. 100, black. 100 

Corallina Unu , 240-248, 246-240, 261, 262, 
255-261 

Linn 262, 2G3, 27 1 273-276, 277-279, 

286, 289, 203, 807, 808 
cornlculata, 251 
corymbosa Lamk , 28 r > 
cretacen P et R , 30H 
Cuvieri Lamx , 261, 278 279 
Cuvieri fo denudata Yendo, 280 
cleftan* Linorm., 278 
flabellatn Kuetx., 286 
fragile* Ima Linn , 299, 
grocillis Lamx., £79 
fcranlfera. 271 
Homhromi Mont, 278 
lorlcata Ell., £74. 


Cora Ulna—Continued 

meditarranaa Areach., 254, £71, £74, 

278 

offlciiudia ELL, £74, 275 
officinal!* Linn, 240, 241, 248, 146, Ul 
253, 256, 256. £68, 271, £76 
officinal!* var cbUenaia Yendo, £76 
officinal!* var maditamnaa, £61, £6£ 
pilifera Lamx., 276. 
plitUlari* Mont., 278 
rosarium Ell, 274. 
rosea Lamx , 278, 279 
rubexw Linn, £70-272, 274 
sagittate Lamx., 292, 298 
aquamata El) , 278. 
rtelllgera Lam, 810, 811 
subulata EUU, 278, 280 
(Comiculana) ceratmdea Kuatz , 880 
(Comicularia) cuvfen Lamx , 276-280 
(Comieularim) denudata Sond, £80 
(Comicularia) gracilis Lamx, 277-279 
(Comicularia) meditvrranea Areach, 
270, 280 

(Comicularia) pilifera Lamx, £80. 
(Comicularia) rosea Lamk, 279, £80 
(Comicularia) subulata (Sond ) EUJs 
280 

(Comicularia) tnchocarpa Kuetx, 280 
(Comicularia) virgnta Zanard, 280 
(Lueoralhna) nrmata Hook f et Har¬ 
vey, 249. 277 

(Eucoralhna) lierteri Mont., 276, 277 
(EucoraJHna) chilenais Dccne. 276, 277 
(Eucoralhna) nana Zanard, 276, 277 
(Eucoralhna) officinalis Linn, £76 
Corallinaceae, 239 
Coralline®, 239, 240 

ver» Web van- Bosae, 271, 274, 275 
Corallines, revision of the genera of mti- 
culatcd 239 

Comicularia Mania, 262, 275, 277-280, £89 
Coryph®na hippurua, SB 

Cotol, 98 

Crab, 103 , blue, 101, raninid, 101 
Cristatofrobiua Home, 878, 375 
lophius, 375, 877 
Croaker, 98 90 

Cromileptos altlvelee, 99 
Cryptolobls (Baioura) ahena, 64 
(Bn?oura dlcladura Alex , 55 
(B®oura) perdue tills Alex , 65 
(Breoura) perductilis Alox , 55 
(Bawura) septentrional!* Alex, 54, 56 
Cryptunemiaks, 239 
Cucumber, sea, 100 
Cucuracha, 101 

Cuhcoides ardentiaalmu Tokunag* £05, 214, 
228 

eaakll Tnkunago, 205, 217, 227, 
gymnopteru* Edw , 218 
kusaienaia Tokunaga, 205, 216-217, ££&. 
kyotoenai® Tokunaga, 218 
maculatua Shirakl. 218. 
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Culiooidm—Continued 
obeolettu, 215-217 
oriental is Macfie, 218 
peltliouensis Toktmaga, 205 , 227. 
siffmensis Tokunasra, 216 
Cutlass fUh, 100 
Cuttlefish, 101 
Cyathocotylidm Pocbe, 393 
Cyblum eommerson 82, 84, 100 
Cylindrotominn, 179 
Cynoffloasua punctlceps 98 
Cyprinld, 09 


Dahan tubio, 09 
Dahonan, 98 
Dehonsr jrabl, 98 
Dale, 92 

Dalajrang hukid, 98 
Dalinae, 361 
Dalupane 98 
Damis, 08 
Dam pula niran, 99 
Dapak 99 
Darontr 99 
DasyatlB kuhln 98 
unrnak, 90 

Dasybelea makn Tokunojra, 212, 214, 228 
Jnmilarte Tokunair*. 214, 223 
pacific* Mscfle, 214 
tersa Johannsen, 214 
Dawaf, 101 

Pecapterus mecrosoma 99 
Depanjr bilop 98 
haba 98 
Devil ray 100 

DSaphnrothrips Karny, 403, 405 
hamipes Karny, 403 
unpuipet* Karny, 408 
(Cnemidothrips) clavipes PrNner, 408. 
(CnemidothHpa) hamipea Karny, 406 
Dicranomyia immodestoides Alex , 42 
Dicranota, 45 

(Dicranota) y07oc*nfilB, 45 
(Dicranota) yeznenala eorcana Alex , 45. 
(Eudicranota) notab Ills Alex , 45 
(Eudlcrttivota) pallida Alex 46 
(Eudicranota) pardlatineta Alex , 44. 
(Rhaphidolabia) anrustfotyla Alex , 185, 
186 

(Rhaphidolnble) biloba Alex , 186 
(Hhaphldolabls prwcisa Alex 186 
DlcrocneUdffl Odhner, 391 
Dillman 83 
Dibs, 99 
Dilochia 118 
Dlodon bleekerl, 99 
Diplacodee bipunctata Brauer. 227 
Drploetomulum jnyeuxl Hushes, 8D4 
Diptcra, 169, 223 
Distomum sociale Ltthe, 391 
Dolman, 98, 

Dolphin, 98 

IM87-8 


DOMANTAY. JOSE 8 . The fishin* industry 
and fishery mouresa of Zamboanga, 
81 

Dorab, 99 
Dorado, 98 
Drepane, 99 

punctata, 99 

Dryocalamus davUonii (Blandf ), 382 
Duhay 98 
Dumpiles, 98 
Dussnmieria hasseHii, 100 
Duthiea Manxa, 248, 245, 248, 249, 251, 
265-257, 262, 285, 286, 268, 289 
Setehellll Manta, 256, 288-290 
Dyes, natural, from iptl, narra, and taneile 
sawdust, 6 

IE 

Echenels naucrates, 100 
Ectocarpus sp , 157 
Elagatts blplnnulatuH, 82, 84, 100 
Elaphe radiata (Schley#*!), 882 
Elephantomyia carbo Alex, 192 
Insolita Alex , 191 
Elope hawaiensis 98 
Em en uhl, 227 
Empeda O S 70 

En, 9, 10 12, 13, 15 19, 21, 23-25, 28-32 

35, 36 

Enhydria enhydrw (Schn ), 882, 392, 397 
Enteromorpha sp , 157 
Epiblastua, 113 

mernllli Williams, in 114 
m the Philippines, 113 
Epmephehis areolatuu 99 
corallicola 99 
fuscoffuttatus, 90 
me it a, 99 
Ecjuuln cquula, 100 
E retmochelys Imbrlcata, 101 
Erlopter* Meig, 67 70 

(Acyphnna) asymmetric* Alex 65 
(Empeda) brachyclada Alex , 1S5, 196 
(Empeda) clnerascena Mmy , 69, 70 
(Empeda) fuscocincta Alex , 196, 197 
(Empeda) niffroni>lata Alex l‘*6 

(Empeda) nubtla Schummel 70 
(Empeda) snbnublla Alex , 69, 70 
(Empeda) aulfureoclavatn Alex 196 
(Erioptera) bicormfer Alex 61 

(Erioptera) fnsco halt era ta Alex 63, 64. 
(Erioptera) boril Alex B4 
(Erioptcra) lutea Mety , C4 
(Erioptcra) medlofuica Alex , 63, 64 

(Erioptera) sex-acnfeafa Alex , 64, 65 

(TUsia) asvmmetrica Alex 65 
(IllBla) sercnleola Alex , 65, 67 
(Symplecta) cana (Walk ), 67 
(Symplocta) ehoacnrjisls Alex, 67, 69 

(Symplecta) hybrid* (Meig ), 67 
(Symplecta) scotica Edw, 69 
(Tdemrurn) fu«ea dc Melj , 195 
(Teleueura) psrlnyubrls Alex., 191. 
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Eriopterini, 61, 192 
Erythrotrichla sp, 167 

ESAKI, TETSE Biological notes on Micro- 
nww Ceratopogonidas and Chlronomidje, 
226 

Euamphfroa, 297, 298. 

Eucheilosporura, 291, 292 
Eucorallina Munxa, 262, 275, 276, 277. 
Eudleranota, 46 
Eurytion, 298 

Euspongia irregularis, 100, 103 
Euthynnus yaito, 82, 84, 99, 100 


Fish archer 99 , butterfly 98, cardinal, 99, 
cutlass, 100. flying, 98, goat, 100, 
leaf, 98, lizard, 99, milk, 98, parrot, 
98, 99. porcupine, 99, rudder, 99, 

sergeant, 90, soldier, 98, spade, 99; 
surgeon, 99, trigger, 100 
Fish from Llngaym Gulf, 77 
FiahJng industry and fishery resources of 
Zamboanga, 81. 

Flathead, 100. 

Florldee 239 
Flying fish, 98. 

Forcipomyla alboolavata Kieff, 207 
biannulata Ingram et Macfle, 207 
esaklana Tokunage. 204, 228. 
hirtlpcs de Melj , 207. 

Franklin ieile, 408 


Gaggok. 98, 99 
Galao. 90 

Galmxaura. 257, 274. 

Galongong, 99 
Gaodgaod, 99 
Garmpeche, 99 

GABCIA, FAUSTINO, Pharmacological study 
of quartern ary alkaloids and fluid 
extract of Phaeanthua abracteolatua 
(Prwl) Merrill (kallmataa), 961. 
Garfish, 98, 99 
Garopa. 99 
Gastropoda, 142 
Geie, 99 
Gerrid, 9®. 

Garris abbrevlatus, 99. 
baconensia, 99 
filamsntosus, 99. 
macrosomus, 99 
Glossobloa giurua, 98. 

Gnat of the forest, 227. 

Gnatholepta Blkr, 77 
davaoenals, 78, 

turner! Roxas and AbUn, 77. 

Goblotd fish from Liuon, 196. 

Gobioida, Philippine, 878 

Gobi us erista-galli Cuv A VaL, 875, 877. 

Goby. 98, 99, true, 98, 100. 

Gog a tea Luts, 198-396 

serpentium (Gtegate), 898-896, 


Gcmempeda Alex., 70. 

Gono, 99 

Gonomyia (Idiocera) multlarmata Alex, 193, 
195 

GONZAGA, ARCADIO C, A contribution to 
the chemical study of the blood of 
Philippine carabaos, 817 
Grouper, 99 
Grunt, thicked, 9® 

Gulnamoa, ]04 
Gymnothorax pictus, 99. 

Gypselurus brevla, 98. 
oligolepis, 98 

H 

Haemorrhagic septicaemia in Indian buffaloes, 
outbreak of, 12B 
Halfbeak, 98 
Halimeda, 257, 274. 

Haltotia spp , 101. 

Halophiie, 228 
Hmoihaol, 100 
Hardtall, 99 
Haaahasa, 99. 

Heloioniacua argentatoa Sower by, 141, 169 
exaratus Natali, 141, 159 
Heleidn, 205 

Hellos (Helius) franckianns Alex, 162. 
Helminth parasites of ths snake* of Burma, 
881 

Helobia St Fargesn, 67 
Hemicordulis ail varum Rla. 209. 
sp No 1, 227 
■p No 2, 227 
Hemiramphui far, 98 
Hepatus ekmgatus, 99 
Herring, 99, 100 
Hexatominl, 46, 186 
Hip pop us maculattu, 101, 108. 

His to pathology of early lesion* In fourteen 
children of lepers, 821 
Hito, 99. 

Holothuria atra, 100, 108 
fusoocfnerea, 100, 102. 
maculate, 100, 102, 108. 
partial is, 100, 102, 108 
scabra, 100, 108. 

Homalopels buceata (Linn ), 882 
Hoplolabis O S., 67 
Hydnocarpus wightlana, 824. 

Hydrocoleum sp , 167. 

Hynnls naomsa, 98 


1, 15, 16. 18-21, $2-84. 
Ibtstayom, 99. 

Ika, 19. 

TkapI, 24. 86. 

Ikspfn, 24 
Dak, 99. 

Ilisia, 67. 

Boko substantival voles, 9 
In, 9, 12, 16, 18, 28, 28. 
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Indangan, 99 

Indian buffaloes, outbreak of hidnorrhagic 
BOptionmla in, 125 
Indon, 99 
Inka, 19 
Jnknpl, 24 
Inkapin, 24 
Inn. 27 
Inpa, 20, £2 
Inpaka, 20 
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tenatla Kucta, 272. 
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Kuyapo, 100, 

Kyphosua Jemboa, 99. 

Ii 

Laak, 101 
Labmhlta, 99, 

Lablan. 99 
Lactarid, 99 
Lactarfru laotarioe, 99 
Lagoug, 101 
Lagonot, 96 
Lagtang, 98. 
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(Idioglochina) kotoeboemns Alox , 228 
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Litharthron, 260 261 
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append Iculatua (Ciurea) 397 
burmanlcus Chatterji, 393 395*397 

Metajroniollthon Web van-RoSse, 243 24 G- 
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Omalobrephua Niooll, 891 
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(Ormoata) eata Alex.* 67, 68, 69 
(Ormoata) eonfluenta AJex. 60 
(Ormoata) eorr/uta (Daane), 61 
(Ormoata) eornutotdee AJex , 69, 61. 
(Ormoata) decorate Alex . 199, 200 
(Ormoata) devote Alex , 66, 66 
(Ormoata) ducali* Alex, 69, 197, 198. 
(Ormoaia) fraymantata Alex , 62, 68 
(Ormoata) ineequieptna Alex, 198, 199 
(Ormosia) prava Alex , 68. 

(Ormoata) atmiUa, 67. 198, 199 
(Ormoata) aubcornuta Alex, 61 

(Ormoata) aabdncalia Alex , 197 
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heroatcphthatmus, 100 
PlaUx orbicular!*, 98 
Plectorhinohu* plctus, 0D 
PneumonoeccB, 88*1, 38G 
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Ptyaaiorchl* Mehra, 886-888 
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Sampak bnkul. 100 
Samp&ngaray, 08 
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Sardlnplla fimbriata. 100 
lnoEUflter 100 
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cancellation, 100 
Scomber of dee lysan, 98, 100 
toloo, 100 

Scutentrraulls hamlltonil, 98 
Scylla serrate, 101. 

Sea anemone, 100 
cucumber. 100 
mantle, 101. 

Sehl, 101. 

Bekoy, 100. 

Selanflta, 100 

Sellar crumenopthahnoa, 99. 

Sepia app , 101 
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ponlophllUK 205 
ap No 1 225 226, 228 
hp No 2 226 228 
Tanti tubte, 99 
Tapoa, 98 
T&rakitok. 10Q 
Taro 141 
Tarpon 98 
Talik 98 
Tendipedidae, 206 
Ten pounder, 98 
Teuchothripii, 406 
TeuthU javua, 100 
Thalftmlta dana, 101 
prymna, 301 

Tholnaslna anomalia, 3 01 
qulnQuevittatui, 99 
Thelenota ananas, 100, 108 
Therapcm jarbua, 98 
plumbeua, 96 
TheraponId, 98 
Tholyroi* Hilary a F 227 
ThrUaina balama. 98 
Thyaanopteroloylea, 408 
Tlburon, 99 
Tlri, 98 
Timbunjan, 100 
TindukUnduk, 100 
Tfnlkan, 99. 

Tlniktinlk, 98 
Tfpay, 101. 


Tipula, 176 

(Acutlpula) omeienais Alex, 178 
( Nippotipula) anastoraoaa £dw , 171 
(Nlppotipula) brevifnsa Alex, 189, 171. 
(Nippotipula) puleherHma Bran , 171 
(Oreomyxa) inelanrata Alex , 177. 
(Oreomyxa) Interrita Alex, 178 
(Oreomyxa) percommoda Alex 174 
(Oreomyxa) ■ex-Iobata Alex, 178 
(Oreomyxa) aternoactosa Alex , 175 17* 
(Voatiplex) doeerrata Alex, 178, 174, 
(VestlpJex) ereettloba Alex , 171, 173 
(Vextiplex) fact I os a Alex, J73, 
(Voatiplex) inqumata Aie^ , 178 
Tipulid*\ SO, 169, 184, 201 
from eastern Asia, 89 169 
Tip u) mm, 169 
npuloidea ICO 

TOKUNAGA, MASAAKr Cemtopoynnid* 
and Chirnnondda from the Microne- 
aian Islands With biological notes by 
Teiae Esaki 205 
TombonKtomliontr 100 
Tonprtony 100 

TOP A riO, TKODULO An outbreak of 
hemorrhagic aepticn mia In Indian 
buffaloes ]2G 
TorciIIo, 100 
Toxoids jaculator, 99 
TrachinocephaluR mvnp* 9S) 

Trekittllo 100 

Tramra Iimbala Dcajurdmc* 227 
Ti ematoda 381 
1 rirhiurus haumela, 300 
Tri(,hoeeridn\ 169 
TrichoHmnophila Alex 191 
Tridacna Rians 101 103 
Trigger fish, 100 

Trimereijunw gramineUB f^baw) 382 
mnnticola (Grny) 182 
Triofirma 180 
Trocha 101 
Trochua maximus, 101 
nilohcus, 101 108 

noduliferua 101, 103 
Tropidnnntus tetselatua, 387 
viperfnua J93 
Tuakan, 100 
Tubli, 93 
Tulay, 99 
Tulinyan 100 
Tulie, 86 
Tumarony 99 
Tuna, yellowfln, 82 
Tuony uluan, 100 
Turbo marmoratufl, 101, 103 
TurrlcuJa eorrnyata, 101 
Turtle, hawksbil! 101, loggerhead, 101, m. 
101 

Turtuga, 101 
Tuaoy, 98 

Tyloaurui atronyylurua, 98 
Typhlops diardi (Schlegel), 8S2. 
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/tides 


0 

Vtm, M 

Ulan*, 101. 

Utoafalen*. 100. 

Um n. IMi M. 

Uacon*, 100. 

TTpeawridm ndpfevam, 101. 
Uam. M. 


VAHOVERBHBGH, HOKICE. Th* flofco 
rabatantival vole*, 0. 

Vmttpkot, 170. 

Vlnta, U. 

Vtperm nwaUtl (Shaw), 801 
Vitamin warn of op DU, the Hawaiian 
limpet; 141. 


WfaMaS' 00, 

mim L. O. SptUmta* la the Fhii- 
ippiaaa, 118. 

Window *h*B, 101. 

Wrmm, 00. 


Xcaetapfal* h—Monatu i (Birth), 888. 
X*nop*ttii vaieoior (Betew), 888. 
XflMhaimx KicoO, 880-888 

(Attopharynx) aaradarteuli. 888, 817 

V 

Taabaa, Ml. 

TeUowfin. 100. 

TXNXO, r. ML. and LOT BABKO, Him m 
a mfcctltote mr*al in the maaafaetar* 
of Mr i*no* L 

O 
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and, by skew symmetry in j and k. 

Hem c 0 - [ji] \kj] — \ki\ -|- [ ]k] = [jt] [ [jk] + + \jk\ = 3[jA], 

since [ji J + [ik] - - [k /] - [jk], and the form reduces 

The subsystem C 7 

47 This system compnscs the forms {i]k) {il}{lj}{km}m x We shall prove that all these 
lorms can be expressed m terms of forms C 4 , and all equivalence relations in the present 
section are to be interpreted m this sense, i e /~ g will mean f g is expressible in terms of 
forms (\ and leducible forms All reductions apply equally to the dual forms. 

The iorm is clearly reduc iblc if {km} is k x m x , or if { 2 /}, {//} are both ol type a x b x . Consider 
fust the forms in which [£m} is (kmu). Since 1 and; appeal m a symmetrical manner there 
aic four types to consider, namely 

( 1 ) (y <k) t J t {lj}(knm)m x , (h) (yk) (kmu)m x , 

(m) (ijk) ( ilu ) ) (kmu) m x , (iv) (ijk) ( ilu) ( jlu) (kmu) m x 

'Idle form ( 1 ) reduces to type C 4 by /J 

Consider the form ( 11 ) By [g x ,l p ], [£j, l q ] it is symmetrical, to within forms C 4 , in jl and 
m il Hem e/>, q I- i,j> l so that they are k , m m some ordci. The ca hep k, q — m is typical 
The form ( 11 ) is then 

W f k 1 J) ( ' kmu ' > m * = ( mjk ) f k m’) ^ m x+( lmk ) f Jc 1 J) (*■/“) m * 

The first term on the right reduces to a foirn (\ by [^, 2 *], and the second to forms C 4 by 
[g 2 , m J followed by [g { ,J v ] Hence ( 11 ) gives no new forms 
The form fill), to within forms 0 4 , is skew 7 in 1 , k by k ofg J, and skew in 1 , / by [g 1# l p ]. 
Hem e it is skew in k , / By [g,, I of^j it is symmetnc in j, / Hence it is reducible 

The foim (iv) is skew m i,j To within forms C 4 , it is skew in j , / by \g l9 l 0 f£ 2 ], skew in 
T , k by [g iy k of g 4 ], and skew in A, m by [g l9 m x ] Hence, if the form be denoted by [ijklm], 
[ijklm] [ [01234] according as ijklm is an even or odd permutation of 01234 Hence 

2 [ijklm] ~ [ijklm] — [kijml] ( ijk) (kmu) (jlu) [(ilv) m x — (imu) l x ] 

- (ijk) (kmu) (jlu) (m/a) i x (47 I) 

[(wjk) (hu)(link) ( kju )] [jlu) (mlu) t x 
[mjkh]-\-2[imklj] 3 by (47-1), 
fc - 3 [ijklm] 

and hence [ijklm] == 0 

Next suppose that {km} is . Then, by \g l9 m x ] 9 the form is symmetnc in k , m . If 

{d} is (ilu) the form is skew in 1 , k by [g 2 >^/,] Hence it reduces. Similarly it is reducible if 
{jl} is (jlu) So the only possible types are 
'* 1 j\ (k m 


'1 l\ (k m' 
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The form (v), by [ gl , m p ] is 

[mjk) C r 1 q /)"* + <W f P’ r q) m ” 

each term of which reduces on polarizing a reducible fonn of type (abu) 
form (vi) reduces by writing 77 x for u m the reducible form 

MV*)(7J 

of § 20 Hence the subsystem C 1 yields no new forms. 

The subsystem C 8 

48 This comprises the forms (?jk) [d} {lm} {mj}k x We shall prove that these forms arc 
expressible in terms of forms C\ and C h and equivalences in this section will lie interpicted 
accordingly All the reductions apply equally to the dual forms 

If {//} is i x l x the form can be rewritten as (ijk) {ik}{jm} { ml}l x , of type C 4 , Similarly, it reduces 
to type C 4 if {mj} is m x j x II \lm) is l x m y the form can be rewritten as {ijk) {if) j lk){jm}m x , of 
type f, If [/w} is (Imu) the form is (ijk) {Imu) {il) [ mj}k x and reduces to type C 7 by [g 2 , k v ] 
Hence we need only consider the three types 

(i) (i)k) (tlu) (jmu) [ l /) m ) k K , (n) (ijk) (ilu) f (“0 W ^ ^ p ™ q J ) k ,- 

The fonn (1), by [^ 1} / of ^ 2 J, is equivalent to 

(ilk) (iju) ( jmu ) i) m )k, f{ijl) ( du ) (jmu) ”)k x , 

and the second term is of type C 1 while the first reduces to type C 7 by Hence this 

form can be ignored. 

To within forms C 4i the fonn (n) is shew m i, / by [g Xi i () ]y symmetric m j , rn by 
and skew in ?, k by [ £ 2 , k x ] Hence it 1 educes if /> is 7,7, A, /, m Thus, foi live quadratics, the 
form must be reducible to previous types 

( i / m i\ 
r p q) 

with respect to k x . 

Subdivision of the system D 

49 . These are forms PQ, where P is a procluc t of two factois of type {abc) while Q contains 
no such factors, and the duals of these forms Taking the forms with brackets {abc) as the 
typical ones, the possible forms of P are ( ijk ) 2 , [ijk] (17/), (ijk) (ilm) In the first case P is the 
whole form. Since if Q contains a factoi u p a i eduction to forms C is possible, Q is composed 
of factors of type {cz6}, and it is easily seen that if P is ( ijk ) (/;/) these factois must form a 
generalized chain {A,/} while if P is {i]k) {dm) they form two generalized chains which arc 
of the form {7, k) {/, m } or {7, /} {k, m) Neglecting obviously reducible forms and those which 
can be derived from given forms by permutation of symbols, the a prion possibilities are 
given in the following list, the subsystems l) x , , being reserved for detailed discussion 


(a c d b\ 

\ e f g r 


The 


Voi 241 A 


51 



